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This report consists of the analytical results for 30 soil samples received by Paragon on
05/11/04. It is noted that Paragon Analytics did not perform the drying and grinding
procedure. The samples were sent to Hazen for this procedure, and were returned to Paragon
on 6/8/04.

These samples were prepared according to Paragon Analytics procedures PA SOP721R10,
PA SOP773R8, and PA SOP778R9. Modifications were made to the method as described on
QASS 270494, 277615, 277627, and 277650.

The samples were analyzed for the presence of isotopic uranium according to Paragon
Analytics procedure PA SOP714R8 and R9. The analyses were completed on 07/16/04.

The isotopic analysis results for these samples are reported on a dry weight basis in units of
pCi/gram.

. A duplicate laboratory control sample (LCSD) was prepared for batch AS040629-9 to meet
another client’s data quality objectives. The results of the LCSD are provided in this report
as an additional quality assurance measure for this batch.

This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential
limitation of this method is that measurable amounts of U-234 in the sample may cause a
small amount of characteristic activity in the U-235 region of interest due to poorly resolved
alpha activity at the boundary between the two regions. To minimize the potential for a high
bias in the U-235 analytical results, the U-235 region of interest has been narrowed and
limited to a lower energy region. An 85.1% abundance correction has been made to the final
U-235 results.

Paragon Analytics follows the convention outlined in ANSI N42.23 for reporting significant
digits in the TPU and MDC results. ANSI N42.23 states that the TPU result should be

rounded to two significant digits and that the MDC result should be rounded to the same
decimal place as the TPU result. In practice, this could result in an MDC result with a
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reported value of O for samples with significant activity, including the batch laboratory
control sample,

8. The requested MDC (0.1 pCi/g) was not met for many samples; however, the reported
activities of these samples are greater than the achieved MDC values. They are identified
with an “M3” flag on the final reports.

9. Samples HR-01 (Paragon ID 0405097-1), 700-02 (Paragon ID 0405097-20), 900-04
(Paragon 1D 0405097-26), and 900-05 (Paragon ID 0405097-27) were initially prepared in
batch AS040629-9 on 06/29/04. The initial analyses exhibited poor spectral quality due to
the presence of greatly elevated native uranium in the samples. The samples were reprepared
in batch AS040712-5 at a reduced aliquot. All quality control criteria were achieved for the
repreparation. The results of these samples are reported from AS040712-5 without further
qualification. Please refer to NCR 5794 in Section 5 of this report.

10. The method blank associated with the above samples was also prepared at a reduced aliquot
in order to provide results directly comparable to these samples. Therefore, the requested
MDC of 0.1 pCi/g was not met, even after a maximum count time of 1000 minutes. Data
quality is not believed to be affected, and the results are submitted without qualification.

1. Many of the samples in this work order were initially prepared at reduced aliquots due to
elevated activity detected in gamma spectroscopic analyses of these samples. The method
blank associated with these samples (AS040629-7MB) was also prepared at a similar
reduced aliquot. Consequently, the requested MDC was not met for this method blank as
well. It was only given a 300-minute count, but the achieved MDC values of this method
blank are less than one fifth the activity measured in the associated samples, demonstrating
that data quality is not affected by a shorter analysis time.

12. U-234 and U-238 activity is reported in method blank AS040629-7MB above the requested
MDC value. The measured blank activity is less than one fifth the activity for associated
samples. Results are acceptable according to PA SOP 715, and are submitted without further
qualification.

13. No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics certifies that the analyses reported herein are true,
complete and correct within the limits of the methods employed.

7-23-04
Sharon Muller Date
Radiochemistry Instrumentation

/22 /0
Radiochemistry Final Data Review Date
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

Noon14



Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9

Method Blank Results

ELab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

‘Lab ID:  AS040712-5MB Sample Matrix: SOLID Prep Batch: AS040712-5 Final Aliquot: 0.100 g
S Prep SOP: PAl 778 Rev 9 QCBatchID: AS040712-5-1 Result Units: pCi/g
Date Collected: 13-Jul-04 Run ID; AS040712-5A File Name: U7125B
Date Prepared: 13-Jul-04 Count Time: 1000 minutes

Date Analyzed: 16-Jul-04

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.16 +/- 0.14 0.21 UM
15117-96-1 U-235 0.02 +/- 0.10 0.15 UM
7440-61-1 U-238 0.12 +/-0.13 0.21 UM
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 85.27 77 pCilg 89.7 30-110%
Comments:
Qualifiers/Flags: Abbreviations:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: UR0405097-1

TPU - Total Propagated Uncertainty (see PAI SOP 743}
MDC - Minimum Detectable Concentration (see PA! SOP 708)
BDL - Below Detection Limit

Date Printed: Thursday, July 22, 2004 Paragon Analytics
. LIMS Version: 5.041A

Page 1 0of 3
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9

Method Blank Results

Lab Name: Paragon Analytics
Work Order Number: 04050897
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Lab ID: AS040629-7MB Sample Matrix: SOLID Prep Batch: AS040629-7
i Prep SOP: PAI 778 Rev 9 QCBatchlD: AS040629-7-1
Date Collected: 30-Jun-04 Run ID: AS040629-7A

Date Prepared: 30-Jun-04 Count Time: 300 minutes

Date Analyzed: 08-Jul-04

Final Aliquot: 0.0500 g
Result Units: pCi/g
File Name: U6297B

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.89 +/-0.68 0.78 B.M
15117-96-1 U-235 0.35 +/- 0.47 0.68 UM
7440-61-1 U-238 0.44 +/- 0.45 0.30 B.M
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 1706 146 pCi/g 85.5 30-110 %
Comments:
QualifiersiFlags: Abbreviations:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is Iess than Requested MDC, greater than sample specific MDG.

M - Requested MDC not met.
B - Analyte concentration greater than MDG,
B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: UR0405097-1

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimurn Detectable Concentration {(see PAI SOP 709)

BDL - Below Detection Limit

Date Printed: Thursday, July 22, 2004 Paragon Analytics
LIMS Version; 5.041A

Page 2 of 3
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Work Order Number:

Isotopic Uranium By Alpha Spectroscopy

Lab Name:

Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

PAl 714 Rev 9

Method Blank Results

Lab ID: AS040629-9MB

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 30-Jun-04
Date Prepared: 30-Jun-04

Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9

QCBatchlD: AS040629-9-1
Run ID: AS040629-9b

Count Time: 420 minutes

Final Aliquot: 2.00 g
Result Units: pCi/g
File Name: U5299B

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.0016 +/- 0.0082 0.0173
15117-96-1 U-235 0.0034 +/- 0.0099 0.0224
7440-61-1 U-238 0.004 +/- 0.011 0.025
Chemical Yield Summary
Carrier/Tracer ] Amount Added Result Units Yield Control Flag
Limits
U-232 4.264 3.40 pCilg 79.7 | 30-110% |
Comments:
Qualifiers/Flags: Abbreviations:
U - Result is tess than the sample specific MDC. .
TPU - Total Propagated Uncertainty (see PAl SOP 743)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
MDC - Minimum Detectable Concentration (see PAI SOP 709)
Y2 - Chemical Yield outside default limits.
i X BOL - Below Detection Limit
LT - Resultis iess than Requested MDC, greater than sample specific MDC.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page36f§0

017



Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Laboratory Control Sample(s)

Paragon Analytics
0405097

Kent & Sullivan Inc.
Ross Adams

1ab ID:- AS040629-7LCS

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 9

Date Collected; 30-Jun-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Prep Batch: AS040629-7

QCBatchlD: AS040629-7-1
Run ID: AS040629-7A

Count Time: 300 minutes

Final Aliquot: 0.0500 g
Result Units: pCi/g
File Name: U6297L

CASNO Target

Nuclide Results +/- 2s

Lab
Qualifier

Control
Limits

MDC Spike Added % Rec

TPU

13966-29-5 U-234 175 +/-

29 1

174 101 82-122 P.M3

7440-61-1

uU-238 184 +/-

e 1

180 102 | 82-122 P.M3

Chemical Yield Summary

Carrier/Tracer | Amount Added

Result

Yield Control

Limits

Units Flag

U-232 170.6

pCiig 86.4 30-110%

Comments:

QualifiersiFlags:
U -Resultis less than the sample specific MDC.
LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower contral limit.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004

Page 1 0of 4
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Paragon Analytics
LIMS Version: 5.041A



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Laboratory Control Sample(s)

Lab Name:
Work Order Number:

Paragon Analytics
0405097

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Lab ID: AS040629-9LCS

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 30-Jun-04
Date Prepared: 30-Jun-04

Prep Batch: AS040629-9

QCBatchID: AS040629-9-1
Run ID: AS040629-%b

Count Time: 300 minutes

Final Aliquot: 2.00 g
Result Units: pCifg
File Name: U62939L

Date Analyzed: 08-Jul-04

Lab
Qualifier

Control
Limits

CASNO Target MDC Spike Added % Rec

Nuclide
U-234

U-238

Results +/- 2s TPU

445 +/- 0.73
466 +- 0.76

13966-29-5
7440-61-1

0.03

003 |

4.34
4.50

103
103

© 82-122 P
82-122 P

Chemical Yield Summary

Yield Control

Limits

Carrier/Tracer | Amount Added Result Units Flag

aL U-232 4.264 3.63 l pCilg | B5.1 30-110%

Comments:

Qualifiers/Flags: Abbreviations:

U - Result is Jess than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration {see PA} SOP 709)
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower contral limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within controf limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR0405097-1

Page 2 of 4
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Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A



Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Laboratory Control Sample(s)

Paragen Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

' Lab ID: AS040629-9LCSD

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 30-Jun-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040628-9

QCBatchlD: AS040629-9-1
Run iD: AS040629-%b

Count Time: 300 minutes

Finat Aliquot: 2.00 g
Result Units: pCi/g
File Name: U6299LD

CASNO Target

Nuclide

Results +/- 2s TPU

Spike Added

Control Lab
Limits | Qualifier

% Rec

13966-29-5 U-234

4.08 +/- 0.68

0.03 4.34

94.0 82-122 P

7440-61-1

U-238

433 +- 072

0.02 : 4.50

Chemical Yield Summary

96.2 | 82-122 P

Carrier/Tracer

Amount Added

Result

Units Yield

Control
Limits

Flag

U-232

Comments:

4.264 348 |

pCifg 81.6

30-110%

QuaiifiersiFlags:

U -Resultis less than the sample specific MDC.

LT - Result is less than Reguested MDC, greater than sample specific MDC.

Y1 - Chemicail Yietd is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

Data Package ID: UR0405097-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

Date Printed: Thursday, July 22, 2004

Paragon Analytics

LIMS Version: 5.041A

Page 3 of 4
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 13-Jul-04
Date Prepared: 13-Jul-04
Date Analyzed: 16-Jul-04

Prep Batch: AS040712-5

QCBatchID: AS040712-5-1
Run ID: AS040712-5A

Count Time: 300 minutes

Final Aliquot: 0.100 g
Result Units: pCi/g
File Name: UR7125L

" L:ab ID: - AS040712-5L.CS

Lab
Qualifier

Control
Limits

CASNO Target MDC Spike Added % Rec

Nuclide Results +/- 2s TPU

13966-29-5

U-234

86 +/- 14

7440-61-1

U-238

97 +/- 16

86.8

99.5

82-122

P.M3

90.1

108 |

82-122

P,M3

Chemical Yield Summary

Yield Control

Limits

Carrier/Tracer | Amount Added Result Units Flag

U-232 93.0 30-110%

85.27 79 pCig

Comments:

Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)

Qualitiersi/Ftags:

U - Resultis less than the sample specific MDC.

LT - Resultis less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAlI SOP 709}
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yieid is assumed.

Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - L.C8 Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: UR0405097-1

Page 4 of 4
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Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A



Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Field ID; MR01
Lab ID: 0405097-2DUP

Prep Batch: AS040629-7

QCBatchID: AS040629-7-1
Run ID: AS040629-7A

Count Time: 300 minutes

Final Aliquot: 0.141 g
Prep Basis: Dry Weight
Moisture(%}: NA
Result Units: pCi/g
File Name: U50972D

CASNO Sample
Analyte Result +- 2s TPU

Duplicate
Result +/- 2s TPU

DER | Control Lab
Limit | Qualifiers

13966-29-5 U-234 321 +/- 51

312 +/- 50

013 2.13 M3

15117961 U-235 18.0 +/- 3.6

184 +- 3.6

0.07 213 M3

7440-61-1 U-238 326 +/- 52

312 +/- 50

0.20 213 M3

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L. - LCS Recovery below lower controf limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405097-1

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743}

DER - Duplicate Error Ratio
BDL - Beiow Detection Limit

NR - Not Reported

Date Printed: Thursday, July 22, 2004 Paragon Analytics
LIMS Version: 5.041A

Page 1 of 5
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Duplicate Sample Results (DER}

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Field.ID:  GR-02 Sample Matrix: SOLID Prep Batch: AS040629-9
: Prep SOP: PAl 778 Rev 9 QCBatchlD: AS040629-9-1
Lab1D: 0405097-50UP Date Collected: 07-May-04 Run ID: AS040629-0b
Date Prepared: 30-Jun-04 Count Time: 300 minutes

Date Analyzed: 08-Jul-04

Final Aliquot: 1.01 g
Prep Basis: Dry Weight
Moisture{%): NA
Result Units: pCi/g
File Name: U50975D

CASNC Analyte Sample Duplicate DER Control Lab
Result +/- 2s TPU Result +/- 2s TPU Limit ] Qualifiers
13966-29-5 U-234 2.91 +/-0.53 2.82 +/- 0.51 0.13 213
15117-96-1 U-235 0.163 +/- 0.077 0.159 +- 0.073 0.03 213
7440-61-1 U-238 3.34 +/-0.60 3.01 #/-0.54 0.41 213
Comments:
Duplicate Qualifiers/Flags: Abbreviations:

U - Result is less than the sample specific MDC.

Y1 - Chemica! Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yteld outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Centrol Limit of 2.13

LT - Result is iess than Request MDC, greater than sample specific MDC

M - Requested MDG not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405097-1

TPU - Total Propagated Uncertainty (see PAl SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, July 22, 2004 Paragon Analytics
LIMS Version: 5.041A

Page 2 of 5

000p23



Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Duplicate Sample Results (DER)
Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04

Prep Batch: AS040712-5
QCBatchID: AS040712-5-1
Run ID: AS040712-5A

Field iD: 700-02
Lab ID: 0405097-20DUP

Date Prepared: 13-Jul-04 Count Time: 300 minutes

Date Analyzed: 16-Jul-04

Final Aliquet: 0.0503 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX509720D

CASNO

Analyte

Sample
Result +/- 2s TPU

Duplicate
Result +/- 2s TPU

DER

Control
Limit

Lab
Qualifiers

13966-29-5

U-234

422 +/- 67

423 +/- 67

0.01

213

M3

15117-96-1

U-235

22.0+/-49

206 +/-4.86

0.22

213

M3

7440-61-1

U-238

420 +/- 67

451 +/- 72

0.32

2.13

M3

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yieid is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDG not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405097-1

Abbreviations.

TPU - Total Propagated Uncertainty (see PAI SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics

Work Order Number: 0405097

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Field ID: 900-01
. L.ab ID; 0405097-23DUP

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 11-Jul-04

Prep Batch: AS040629-7

QCBatchilD: A5040629-7-1
Run ID: AS040629-7A

Count Time: 300 minutes

Final Aliquot: 0.132 g
Prep Basis: Dry Weight
Moisture{%): NA
Result Units: pCi/g
File Name: UR509723D

CASNO Analyte

Sample
Result +/- 2s TPU

Duplicate
Result +/- 2s TPU

PER Control
Limit

Lab
Qualifiers

13966-29-5 U-234

415 +/- 67

405 +/- 65

0.10 213

M3

15117-96-1 U-235

21.7 +/-43

221 +/-4.3

0.06 213

M3

7440-61-1 U-238

452 +/- 73

448 +/- 71

0.04 213

M3

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1.42
D - DER is greater than Contral Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.
L - LCS Recovery below lower controt limit.

H - LCS Recovery above upper control fimit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside cantro! limits

Data Package ID: UR0405097-1

Abbreviations:

TPU - Total Prapagated Uncertainty {(see PAlI SOP 743)

DER - Duplicate Error Ratio
BDL. - Below Detection Limit
NR - Not Reported

Date Printed: Thursday, July 22, 2004

Paragon Analylics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 9
Duplicate Sample Results (DER)
Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 30-Jun-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9

QCBatchID: AS040629-9-1
Run ID: AS040629-9b

Count Time: 300 minutes

Field ID:
Lab ID: . AS040629-9LCSD

Final Aliquot: 2.00 g
Prep Basis: Dry Weight
Moisture(%}: NA
Result Units: pCi/g
File Name: U6299LD

CASNO

Analyte

Sample
Result +/- 2s TPU

Duplicate
Result +/- 2s TPU

DER

Control
Limit

Lab
Qualifiers

13966-29-5

U-234

4.45+-0.73

4.08 +/- 0.68

0.38

213

p

7440-61-1

U-238

4.66 +/-0.76

4.33 +-0.72

0.31

213

P

Comments:

Duplicate Qualifiers/Flags:

U - Result is tess than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER s greater than Control Limit of 2,13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control fimit.

H - LCS Recovery above upper contrel limit,

P - LCS, Matrix Spike Recovery within contro! limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: UR0405097-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page 5 of 5
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 06-May-04
Date Prepared: 13-Jul-04
Date Analyzed: 16-Jul-04

 Field ID: HRO1
LabiD: -0405097-1

Prep Batch: AS040712-5
QCBatchiD: AS040712-5-1
Run 1D: AS040712-5A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.100 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCi/g
File Name: UX50971

CASNO Target Nuclide Result +- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 196 +/- 31

M3

15117-96-1 U-235 10.3 +-2.3

0.2

M3

7440-61-1 U-238 207 +/- 33

M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 85.18 70 pCilg

825

30-110%

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PA! SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0G405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

L.IMS Version: 5.041A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

MR-01
0405097-2

Field ID:
“Lab ID:

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04

Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Prep Batch: AS040629-7
QCBatchID: AS040629-7-1

Run ID: AS040629-7A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.141 g
Prep Basis: Dry Weight
Moisture{%): NA
Result Units: pCi/g
File Name: U50972

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

321 +- 51

M3

15117-96-1

U-235

180 +-36

0.6

M3

7440-61-1

U-238

326 +/- 52

M3

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added Result Units

Yield

Control
Limits

Flag

U-232

41.5 pCi/g

60.50

68.6

30-110%

Comments:

Qualifiers/Flags:

U -Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PA{ SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BOL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed. Thursday, July 22, 2004

LIMS Version: 5.041A

Paragon Analytics

Page 2 of 30
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Isotopic Uranium By Alpha Spectroscopy

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

PAI 714 Rev 9

Sample Duplicate Results

Field ID: MR-01
Lab ID: 0405097-2DUP

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Prep Batch: AS040629-7
QCBatchlD: AS040629-7-1
Run ID: AS040629-7A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.141 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50972D

Comments:

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 312 +/- 50 0 M3
15117-96-1 U-235 18.4 +/- 3.6 0.4 M3
7440-61-1 U-238 312 +- 50 0 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 60.50 42.9 pCilg 70.8 30-110 %

QualifiersiFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 106-110%. Quantitative yietd is assumed.

Y2 - Chemical Yield ocutside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.

W - DER is greater than Waming Limit of 1.42
D - DER is greater than Contrel Limit of 2.13

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID; UR0405097-1

Date Printed: Thursday, July 22, 2004

Paragon Analytics
LIMS Version: 5.041A
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Lab Name:

Work Order Number:

Client Name:

ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy

Paragon Analytics
0405097

Kent & Sullivan inc.
Ross Adams

PAlI 714 Rev 9
Sample Results

Field ID; MR-02
Lab ID: 0405097-3

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-7
QCBatchlD: AS040629-7-1
Run ID: AS040629-7A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.312 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UR50973

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

185 +/- 30

M3

15117-96-1

U-235

11.0+/-21

0.1

7440-61-1

U-238

190 +/- 31

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

Comments:

27.34

16.6

pCi/g

60.8

30-110%

QualifiersiFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration {(see PAI SOP 708}

BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004

Paragon Analytics
LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results
Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams
. Sample Matrix: SOLID
Field ID; GR-01
1e. . 04050974 Prep SOP: PAI 778 Rev 9
Lab ID: Date Coliected: 07-May-04

Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040628-9
QCBatchiD: AS040623-6-1

Run ID: AS040629-Sb

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50974

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

4.75 +/- 0.81

0.05

15117-96-1

U-235

0.193 +/- 0.081

0.038

7440-61-1

U-238

5.00 +/- 0.85

0.03

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

8.424 6.6 pCilg

Comments:

789

30-110%

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yietd outside default limits.
LT - Result is fess than Requested MDC, greater than sample specific MDGC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 7039)

BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page 4 of 30

0003

2

Tod



Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results

Lab Name:
Work Order Number:
Client Name:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

ClientProject ID:

Field ID: GR02
‘Lab ID: . 0405097-5

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9
QCBatchID: A5040629-9-1

Run ID: AS040629-8b

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.00 g

Prep Basis: Dry Weight

Moisture{%): NA
Result Units: pCi/g
File Name: U50975

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

2.91 +-0.53

0.09

15117-96-1

U-235

0.163 +/- 0.077

0.055

7440-61-1

U-238

3.34 +/-0.60

0.07

Chemical Yield Su

mmary

Carrier/Tracer ]| Amount Added Result Units

Yield

Control
Limits

Flag

U-232 pCi/g

8.489 6.6

77.8

30-110%

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC,

Y1 - Chemica! Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resuit is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Unceriainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BOL - Below Detection Limit

Data Package I1D: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page 5 of 30
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9

Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Coliected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

‘Field 1D: .GR02
© LabID: ~0405097-5DUP

Prep Batch: AS040629-9
QCBatchlD: AS040629-9-1
Run ID: AS040629-9b
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50975D

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 2.82 +/- 0.51

0.04

15117-96-1 U-235 0.159 +/- 0.073

0.039

7440-61-1 U-238 3.01 +/-0.54

0.03

Chemical Yield Summary

CarrierfTracer ]| Amount Added Result Units

Yield

Control
Limits

Flag

U-232 8.452 6.8 ‘ pCifg

80.2

30-110%

Comments:

QualifiersiFlags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside defautt limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER Is greater than Warming Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709}

BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page 2 of 4
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

GR-03
0405097-6

Field ID:
Lab ID:;

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: C7-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9
QCBatchlD: AS040629-9-1
Run 1D: AS040629-9b
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50976

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

1.22 +-0.25

0.04

15117-96-1

U-235

0.083 +/- 0.050

0.019

LT

7440-61-1

U-238

1.44 +/-0.29

0.02

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Resuit Units

Yield

Control
Limits

Flag

U-232

pCilg

8.477 74

87.5

i
o

30-110%

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbrewviations:

TPU - Total Propagated Uncertainty (see PA! SOF 743)

MDC - Minimum Detectable Concentration (see PAI SOP 703}
BDL - Below Detection Limit

Data Package 1D: UR0405097-1

Date Printed: Thursday, July 22, 2004

Paragon Analytics
LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragen Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

 Field ID; GR-04
LabiD: 0405097-7

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9
QCBatchID: AS040629-9-1

Run ID: AS040629-9b

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.01 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCi/g

File Name: U50977

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

16.5 +-2.7

0.1

15117-96-1

U-235

0.94 +/-0.23

0.04

7440-61-1

U-238

173 +#-28

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added

Result Units

Yield

Control

Flag
Limits

U-232

8.434

6.5

Comments:

pCi/g

76.8

30-110 %

Qualifiers/Flags:

U - Result is less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709}

BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004

Paragon Analytics
LIMS Version: 5.041A

Page 7 of 30

000038



Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04

Fieid ID; GR-05
Lab ID:: 0405097-8

Prep Batch: AS040629-9
QCBatchlD: AS040629-9-1

Run ID: AS040629-9b

Final Aliquot: 1.04 g
Prep Basis: Dry Weight
Moisture(%): NA

Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Count Time: 300 minutes
Report Basis: Dry Weight

Result Units: pCi/g
File Name: U50978

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Quailifier

13966-29-5

U-234

1.35 +/-0.27

0.07

156117-96-1

U-235

0.048 +/- 0.040

0.048

7440-61-1

U-238

1.73 +/- 0.34

0.05

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control Flag
Limits

U-232 8.203 6.6 pCi/lg

80.2

Comments:

30-110%

QualifiersiFlags:
U - Result is less than the sampie specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default timits.
LT - Result is tess than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectabie Concentration (see PAl SOP 708)

BOL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Resuits

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

Ross Adams

ClientProject ID:

Field ID: GR-06
Lab ID: 0405097-9

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9
QCBatchlD: AS040629-9-1

Run ID: AS040629-9b

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U50979

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

2.09 +/-0.40

0.04

15117-96-1

U-235

0.064 +/- 0.050

0.068

7440-61-1

U-238

237 +/-0.44

0.05

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 8.456 7.0 pCilg

82.8

30-110%

Comments:

Qualifiers/Flags:
U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default fimits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP; PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

 Field ID: GRO7
Lab-ID: . 0405097-10

Prep Batch: AS040629-9
QCBatchID: AS040629-9-1
Run ID: AS040629-9b
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.03 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509710

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

1.16 +-0.25

0.03

15117-96-1

U-235

0.097 +/- 0.057

0.046

LT

7440-61-1

U-238

1.40 +/- 0.29

0.04

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control Flag
Limits

U-232 8.294 6.8 pCiflg

81.7

Comments:

30-10%

Qualifiers/Flags:
U - Resultis less than the sampie specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemicat Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviattons:

TPU - Totat Prapagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentraticn (see PAl SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Field ID: GR-08

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 9

Prep Batch: AS040629-9
QCBatchlD: AS040629-9-1

Final Aliquot: 1.06 g

Prep Basis: Dry Weight

“ Lab ID: 0405097-11
< bab 1o Date Collected: 07-May-04 Run ID: AS040629-9b Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Resuit Units: pCi/g
Date Analyzed: 08-Jul-04 Report Basis: Dry Weight File Name: US09711
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.84 +/- 0.19 0.03
15117-96-1 U-235 0.087 +/- 0.044 0.040 LT
7440-61-1 U-238 1.03 +/- 0.22 0.03
Chemical Yield Summary
Carrier/Tracer § Amount Added Result Units Yield Control Flag
Limits
uU-232 8.068 6.9 pCi/g 85.9 30-110%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resuit is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration (see PA! SOP 709)
BODL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics

0405097
Client Name: Kent & Suliivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

GR-08
040509712

Fietd ID:
Lab ID:

Prep Batch: AS040629-9
QCBatchID: AS040629-9-1

Run ID: AS040629-9b

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.02 g
Prep Basis: Dry Weight
Moisture{%): NA
Result Units: pCifg
File Name: U509712

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

1.68 +/- 0.33

0.05

15117-96-1

U-235

0.067 +/- 0.048

0.052

7440-61-1

U-238

1.98 +/-0.38

0.05

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

8.3657 6.6 pCilg

U-232

78.7

30- 110 %

Comments:

Qualifiers/Flags:
U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in controi at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met,

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page 12 of 30
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405087
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Field ID: GR-10
Lab ID:. 0405097-13

Prep Batch: AS040629-9
QCBatchlD: AS040629-9-1
Run ID: AS5040629-9b
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.02 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCi/g
File Name: U509713

CASNO Target Nuclide Result +- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 1.99 +- 0.38 0.04

15117-86-1 U-235 0.130 +/- 0.066 0.051

7440-61-1 U-238 2.71 +- 0.49 0.04

Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 8.321 6.8 oCilg 815 30-110 % ,
Comments:

Qualifiers/Flags:
U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDG.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Lab Name:

Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results

Paragon Analytics
Work Order Number: 0405097

Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams
i . - QM-01 Sample Matrix: SOLID Prep Batch: AS040629-9 Final Aliquot: 1.01 g
Field 1D:
" LabiD: 0405097-14 Prep SOP: PAl 778 Rev & QCBatchlD: ASC40629-9-1 Prep Basis: Dry Weight
st Date Collected: 03-May-04 Run ID: AS040629-9b Moisture{%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 08-Jul-04 Report Basis: Dry Weight File Name: U509714

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier

13966-29-5 U-234 0.49 +/-0.13 0.04

15117-96-1 U-235 0.025 +/- 0.028 0.036 u

7440-61-1 U-238 0.42 +/-0.12 0.04

Chemical Yield Summary
Carrier/Tracer ]| Amount Added Result Units Yield Control Flag
Limits
U-232 8.481 7.6 pCiflg 90.0 30-110%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Tota! Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BOL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics Page 14 ofﬁo n/
LIMS Version: 5.041A n n 0 4 3



Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Field ID; QM-02
ree Prep SOP: PAI 778 Rev 9

Lab ID:

040509715

Date Collected: 03-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 08-Jul-04

Prep Batch: AS040629-9
QCBatchID: AS040629-9-1
Run ID: AS040623-Sb
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 1.03 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCi/g
File Name: U509715

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

0.45 +/-0.13

0.03

15117-96-1

U-235

0.017 +/- 0.026

0.045

7440-61-1

U-238

0.44 +/-0.12

0.04

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

u-232

8.293 6.9 pCilg

83.4

30-110%

Comments:

Qualifiers/Flags:

U - Resuliis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yteld outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reporied
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 708)

BDL - Below Detection Limit

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

FieldID: QM-03
© Prep SOP: PAI 778 Rev 9

Prep Batch: AS040629-9
QCBatchlb: AS040628-9-1

Final Aliquot: 1.01 g
Prep Basis: Dry Weight

‘abiD: 0405097-16 )
LabiD Date Collected: 03-May-04 Run 1D; AS040629-9b Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 08-Jul-04 Report Basis: Dry Weight File Name: U509716
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 0.49 +/-0.13 0.02
15117-96-1 U-235 0.046 +/- 0.037 0.036 LT
7440-61-1 U-238 0.43 +/-0.12 0.02
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
u-232 8.485 6.8 pCifg 80.7 30-110%
Comments:
QualifiersiFlags:
U - Result is less than the sample specific MDC.
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yieid outside defautt limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Concentration {see PAlI SQP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Field ID: 300-01
AR Prep SOP: PAlI 778 Rev 9

Lab D> 0405097-17

Prep Batch: AS040629-7
QCBatchlD: AS040629-7-1

Final Aliquot: 0.0260 g
Prep Basis: Dry Weight

Date Collected: 04-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Run ID: AS040629-7A
Count Time: 300 minutes
Report Basis: Dry Weight

Moisture(%): NA
Result Units: pCi/g
File Name: U509717

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

2280 +/- 370

M3

15117-96-1

U-235

117 +/- 23

M3

7440-61-1

U-238

2350 +/- 380

M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 327.4 189

pCilg

57.8

30-110%

Comments:

QualifiersiFlags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside defauit limits.
LT - Resuit is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Cengentration (see PAI SOP 70%)

BOL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Suilivan Inc.

ClientProject ID: Ross Adams

PAl 714 Rev 9
Sample Results

Fieid iD: 300-02 Sample Matrix: SOLID Prep Batch: AS040629-9 Final Aliquot: 1.01 g
‘Lab ID: 0405097-18 Prep SOP: PAl 778 Rev 9 QCBatchlID: AS040629-9-1 Prep Basis: Dry Weight
i Date Collected: 07-May-04 Run ID: AS040629-9b Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 08-Jul-04 Report Basis: Dry Weight File Name: U509718

CASNO Target Nuclide Resuit +/- 2 s TPU MDC Lab Qualifier

13966-29-5 U-234 39.9+/-6.3 0

15117-96-1 U-235 1.82 +/-0.39 0.02

7440-61-1 U-238 41.8 +/- 6.6 .1

Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 8.462 6.35 [ pCifg { 75.0 30-110%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yieid is assumed,
Y2 - Chemical Yield outside default kmits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbrewiations:
TPU - Total Propagated Uncertainty (see PA| SOP 743)
MDC - Minimum Detectable Concentration {see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics Page 18 Of[}q] ] 0 47
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097

Kent & Sullivan Inc.
Ross Adams

Sample Matrix: SOLID

Prep SOP: PA| 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04

700-01
0405097-19

Field ID:
Lab ID:

Date Analyzed: 09-Jul-04

Prep Batch: AS040629-7
QCBatchID: AS040629-7-1

Run ID: AS040629-7A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0145 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCi/g

File Name: UR509719

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

3220 +/- 510

10

M3

15117-96-1

U-235

180 +/- 35

M3

7440-61-1

U-238

3220 +/- 510

M3

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

U-232

589.8

405

pCilg

68.7

30-110 %

Comments:

Qualifiers/Flags:
U -Resultis less than the sampie specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield cutside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detaction Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A

Page 19 of 30
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Isotopic Uranium By Alpha Spectroscopy

PAIl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Field ID: 700-02 Sample Matrix: SOLID Prep Batch: AS040712-5 Final Aliquot: 0.0508 g
L' b ID'- 0405097-20 Prep SOP: PAl 778 Rev 9 QCBatchID: AS040712-5-1 Prep Basis: Dry Weight
a i Date Collected: 07-May-04 Run 1D: AS040712-5A Moisture(%): NA
Date Prepared: 13-Jul-04 Count Time: 300 minutes Result Units: pCifg
Date Analyzed: 16-Jul-04 Report Basis: Dry Weight File Name: UX509720
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 422 +- 67 1 M3
15117-96-1 U-235 220 +-4.9 04 M3
7440-61-1 U-238 420 +- 67 1 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 167.9 148 pCilg 88.0 30-110% "
Comments:
QualifiersiFlags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty {see PAI SOP 743)
MODC - Minimum Detectable Concentration {(see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics Page 20 H :ﬁ) /
LIMS Version: 5.041A n D b 9



Isotopic Uranium By Alpha Spectroscopy
PAl 714 Rev 9

Sample Duplicate Results

Lah Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 13-Jul-04
Date Analyzed: 16-Jul-04

Field iD:: 700-02
Lab ID: - 0405097-20DUP

Prep Batch: AS040712-5
QCBatchlD: AS040712-5-1
Run ID: AS040712-5A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0503 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UX509720D

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 423 +- 67 1 M3
15117-96-1 U-235 20.6 +-4.6 1.1 M3
7440-61-1 U-238 451 +- 72 1 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 169.6 150 pCilg 88.4 30-110% i

Comments:

QualifiersiFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default iimits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DERis greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Deteclion Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAIl 714 Rev 9
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

" Fieid [D: 700-03 Sample Matrix: SOLID Prep Batch: AS040629-7 Final Aliquot: 0.0208 g
Lab ID: 040509721 Prep SOP: PAI 778 Rev @ QCBatchID; AS040629-7-1 Prep Basis: Dry Weight
g Date Collected: 07-May-04 Run ID: AS040629-7A Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 09-Jul-04 Report Basis: Dry Weight File Name: UR509721
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 tU-234 3390 +/- 550 0 M3
15117-96-1 U-235 184 +/- 36 5 M3
7440-61-1 U-238 3390 +/- 550 0 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
u-232 411.0 218 pCifg 53.0 30-110 % ‘
Comments:
Qualifiers/Flags:
U -Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOF 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

700-04
0405097-22

Field ID:
Lab:ID:

Prep Batch: AS040829-7
QCBatchID: AS040629-7-1

Run ID: AS040629-7A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0706 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509722

CASNO

Target Nuclide

Resuit +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

650 +/- 100

M3

15117-96-1

U-235

373+4-72

0.6

M3

7440-61-1

U-238

660 +/- 100

M3

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

U-232

1209

88

pCilg

729

Comments:

36-110% |

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAl SOP 709)

BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics
0405097
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

LIMS Version: 5.041A

Field iD: 900-01 Sample Matrix: SOLID Prep Batch: AS040629-7 Final Aliquot: 0.132 g
Lok IDe 040509723 Prep SOP: PAI 778 Rev 9 QCBatchID: AS040629-7-1 Prep Basis: Dry Weight
: Date Collected: 07-May-04 Run ID: AS040629-7A Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 09-Jul-04 Report Basis: Dry Weight File Name: U509723
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 415 +/- 67 0 M3
15117-96-1 U-235 21.7 +-43 0.2 M3
7440-61-1 U-238 452 +/- 73 0 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Resuit Units Yield Control Flag
Limits
U-232 64.40 40.2 | pCilg 62.4 30-10%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-f10%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PA1 SOP 743}
MOC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Duplicate Results

Paragon Analytics
0405097
Kent & Sullivan inc.

Ross Adams

Field ID: 900-01 Sample Matrix: SOLID Prep Batch: AS040629-7 Final Aliquot: 0.132 g
Prep SOP: PAI 778 Rev 9 QCBatchID: AS040629-7-1 Prep Basis: Dry Weight
T 0405097-23DUP
Lab 1D Date Collected: 07-May-04 Run ID: AS040629-7A Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 11-Jul-04 Report Basis: Dry Weight File Name: UR509723D

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier

13966-29-5 U-234 405 +/- 65 0 M3

156117-96-1 U-235 221 +4/-43 0.2 M3

7440-61-1 U-238 448 +/- 71 0 M3

Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 64.40 40.6 pCif/g 63.1 30-110% I
Comments:
QualifiersiFlags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in controf at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Waming Limit of 1,42
D - DERis greater than Control Limit of 2.13
Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)
MDC - Minimum Detectable Cancentration {see PAl SOF 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics Page 4N} 5 4
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Isotopic Uranium By Alpha Spectroscopy

Lab Name:

Work Crder Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097

Kent & Sullivan inc.
Ross Adams

PAlI 714 Rev 9
Sample Resuits

Sample Matrix: SOLID

Prep Batch: AS040629-7

.Fl'.él.d ID: 900-02 Final Aliquot: 0.0251 g
Lab ID: 0405097-24 Prep SOP: PAl 778 Rev 9 QCBatchID: AS040629-7-1 Prep Basis: Dry Weight
o Date Collected: 07-May-04 Run ID: AS040629-7A Moisture(%): NA
Date Prepared: 30-Jun-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed; 09-Jul-04 Report Basis: Dry Waight File Name: U509724
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 2800 +/- 450 0 M3
15117-96-1 U-235 149 +/- 28 2 M3
7440-61-1 U-238 2880 +/- 460 0 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 339.7 182 pCilg 53.5 30-110% }
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed,
Y2 - Chemical Yield outside default limits.
LT - Result Is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAlI SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics Page 24 of 30

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405097
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

900-03
0405097-25

Field ID:
Lab ID:

Prep Batch: AS040629-7
QCBatchlD: AS040629-7-1

Run ID: AS040628-7A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0826 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: UR509725

CASNO Target Nuclide Result +/- 2s TPU

MDC

Lab Qualifier

13966-29-5 U-234 470 +/- 74

M3

15117-96-1 U-235 24,0 +/-4.8

0.6

M3

7440-61-1 U-238 462 +/- 73

M3

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 81 pCifg

103.2

78.5

30-110%

Comments:

Qualifiers/Flags:
U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yietd outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAIl 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 07-May-04
Date Prepared: 13-Jul-04
Date Analyzed: 16-Jul-04

Field ID: 900-04
Lab.ID: 040509726

Prep Batch: AS040712-5
QCBatchlID: AS040712-5-1
Run ID: AS040712-5A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.101 g
Prep Basis: Dry Weight
Moisture(%): NA
Resuit Units: pCi/g
File Name: UX509726

CASNO Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234

163 +/- 26 1

M3

15117-96-1 U-235

9.0 +/- 2.1 0.3

M3

7440-61-1 U-238

171 +- 27 0

M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result

Units Yield

Control
Limits

Flag

l U-232 84.01 73

pCilg

874

30-110 %

Comments:

QualifiersiFlags:

U - Resultis less than the sample specific MOC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yieid is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration {see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004

Paragon Analytics

LIMS Version: 5.041A

Page 26 of 30
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics
0405097

Client Name; Kent & Sullivan Inc.
ClientProject ID: Ross Adams
Field ID: 900-05 Sample Matrix: SOLID Prep Batch: AS040712-5 Final Aliquot: 0.101 g
Lab ,D,' 0405097-27 Prep SOP: PA| 778 Rev 9 QCBatchID: AS040712-5-1 Prep Basis: Dry Weight
i Date Collected: 07-May-04 Run ID: AS040712-5A Moisture(%): NA
Date Prepared: 13-Jul-04 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 16-Jul-04 Report Basis: Dry Weight File Name: UX509727
CASNO Target Nuclide Result #/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 137 +- 22 0 M3
15117-96-1 U-235 6.9+-1.7 0.2 M3
7440-61-1 U-238 138 +/- 22 4] M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
[ uU-232 84.64 76 pCi/g 90.4 30-110%
Comments:
Qualifiers/Flags:
U -ResuH is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit
Data Package ID: UR0405097-1
Date Printed: Thursday, July 22, 2004 Paragon Analytics Page 27 Ofﬁh nnss%
5 [V
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 9
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics
0405097

Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 9
Date Collected: 06-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Fieid tD: . OSA-01
Lab ID: 0405087-28

Prep Batch: AS040629-7
QCBatchID: AS040629-7-1

Run ID: AS040629-7A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0274 g
Prep Basis: Dry Weight
Moisture({%): NA
Result Units: pCi/g
File Name: U509728

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 2370 +/- 380

M3

15117-96-1 U-235 110 +/- 22

M3

7440-61-1 U-238 2280 +/- 370

M3

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Resuit Units

Yield

Control
Limits

Flag

310.7

U-232 pCilg

56.1

30-110%

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC,

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The reguested MDC was not met, but the reported
activity is greater than the reparted MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOF 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Field ID: OSA-02
Lab ID: 0405097-29

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 06-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Prep Batch: AS040629-7
QCBatchiD: AS040629-7-1

Run ID: AS040629-7A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliguot: 0.0569 g
Prep Basis: Dry Weight
Moisture(%): NA
Resuit Units: pCi/g
File Name: UR509729

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 650 +/- 100 0 M3
15117-86-1 U-235 32.2 +-6.4 0.8 M3
7440-61-1 U-238 870 +/- 110 0 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 149.9 121 ‘ pCig | 80.6 30-110 %
Comments:

QualifiersiFlags:
U - Resuitis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC,

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004

Paragon Analytics
LIMS Version: 5.041A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405097
Client Name: Kent & Sullivan inc.
ClientProject [D: Ross Adams

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 9
Date Collected: 06-May-04
Date Prepared: 30-Jun-04
Date Analyzed: 09-Jul-04

Prep Batch: AS040629-7
QCBatchiD: AS040629-7-1
Run ID: AS040629-7A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 0.0688 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g
File Name: U509730

Field ID: OSA-03
- Lab ID: 0405097-30

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 630 +/- 100 0 M3
15117-96-1 U-235 33.3 +-6.4 0.7 M3
7440-61-1 U-238 630 +- 100 0 M3
Chemical Yield Summary
Carrier/Tracer ] Amount Added Result Units Yield Control Flag
Limits
u-232 124.0 102 pCilg 82.3 ’ 30-110% i |
Comments:
Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in controf at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Resuit is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimym Detectable Concentration (see PAlI SOP 709)
BOL - Below Detection Limit

Data Package ID: UR0405097-1

Date Printed: Thursday, July 22, 2004 Paragon Analytics

LIMS Version: 5.041A
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PARAGON ANALYTICS
Radiochemistry Data Package
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Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:
7117/04 3:12:06 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-1 UAS040712-5 Analysis Type: Uranium Default

Detector: MCB 2 Input 2
Sample Volume: 0.100 Total, 0.100 Aliquot.

Chem. Yield: 82.47%
Total Eff: 25.09 %
Tracer Amount: 18.932 DPM.

Efficiency: 30.42%

Original:

Spectrum Calibration:
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UX50971.SPC

Background File: C:\USER\ALPHA\BKGND\B4071010.SPC

Library File: C:\User\Alpha\ALPHAVIS.ALB

Date/Time of Count: 7/16/04 6:35:33 AM
Live Time: 300.00 Minutes
Real Time: 300.02 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,009 + 10.1061 * Chn + -0.00083 * Chn **2.
3,009 + 10.0075 * Chn + -0.00083 * Chn **2.

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 140.68 127 146  6.00 21.00 147.00 0.00 147.00 1.95
2 119.04 100 126  8.00 351.00 3,456.00 0.30 3455.70 4591
3 179.16 157 186  8.00 315.00 3,278.00 1.50 3276.50 4353
Tracer 235.59 215 242  6.00 147.00 1,427.00 2.10 1424.90 18.93

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliguot pCi MDA pCi % Error
1 U-235 4400.00 58 64 8.798 n/a 16.17 oy
2 U-238 4197.00 78.46 206.821 n/a 3.33 o
3 u-234 4774.80 77.67 196.096 n/a 3.42 o
Tracer U-232 5320.00 57.69 85.279 nfa 518 o

Totals

% Total

Gross Count: 8,503.00 100.00
Net Area: 8,441.50 99.28
Background: 61.50 0.72
Composite Fit: 8,308.00 97.71
Residuals: 195.00 2.29

Analyzed By:

Ly

Checked By:

000078
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Paragon Analytics oot e
7114104 6:48:11 PM
Alpha Spectroscopy Analysis pamasar
Sample Name: 0405097-2 UAS040629-7 Analysis Type: Uranium Default
Detector: MCB 2 Input 7 Date/Time of Count: 7/9/04 7:26:03 AM
Sample Volume: 0.100 Total, 0.100 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 68.55% Real Time: 300.02 Minutes
Total Eff.: 20.08 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 29.29% Analysis: Relative Region-Of-Interest

Original: 3,037 + 9.8877 * Chn + -0.00041 * Chn **2.

Spectrum Calibration: 3,037 + 9.9749 * Chn + -0.00041 * Chn **2.
Cal Fife: ' ‘
Spectrum File: C:\User\Alpha\ALPHA\U50972.SPC

Background File: C:\User\Alphal\ALPHA\B4070615.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area DPM
1 137.44 123 142  8.00 25.00 291.00 2.10 288.90 4.80
2 175.50 155 182  6.00 542.00 6,045.00 0.90 6044.10 100.35
3 116.87 97 122 6.00 576.00 6,154.00 1.20 6152.80 102.15
Tracer 231.10 211 238  8.00 110.00 1,153.00 12.30 1140.70 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliguot pCi MDA pCi % Error
1 U-235 4400.00 78.89 21.606 n/a 11.58 o
2 U-234 4774.80 58.98 452.015 n/a 2.52 o
3 U-238 4197.00 59.27 460.144 n/a 2.50 o

Tracer 5320.00 78.27 85.309 n/a 577 o

Totals % Total

Gross Count: 14,290.00 100.00
Net Area: 14,170.30 99.16
Background: 119.70 0.84
Composite Fit: 13,643.00 95.47
Residuals: 647.00 4.53

Analyzed By: .“-ﬂ’.'
Checked By: <V 000880
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Paragon Analytics Renon P

7/14/04 6:49:53 PM

Alpha Spectroscopy Analysis pam
Sample Name: 0405097-2D UAS040629-7 Analysis Type: Uranium Default
Detector: MCB 2 Input 8 Date/Time of Count: 7/9/04 7:26:26 AM
Sample Volume: 0.100 Total, 0.100 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 70.82% Real Time: 300.02 Minutes
Total Eff: 20.52 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 28.97% Analysis: Relative Region-Of-Interest

Original: 3,020 + 9.9835 * Chn + -0.00052 * Chn **2.
Specirum Calibration: 3,020 + 10.0318 * Chn + -0.00052 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U50972D.SPC

Background File: C:\User\Alpha\ALPHA\B4070616.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 138.54 125 144  6.00 29.00 302.00 0.60 301.40 4.90
2 176.52 155 182 6.00 536.00 6,003.00 0.30 6002.70 97.53
3 118.03 98 124  8.00 544.00 6,011.00 0.60 6010.40 97.66
Tracer 232.04 211 238  8.00 106.00 1,168.00 2.40 1165.60 18.94

Analysis Results

Peak Nuclide Enerqgy (keV) Width (keV) Aliquot pCi MDA pCi _ % Error

1 U-235 4400.00 59.33 22.059 nfa 11.30 o
2 U-234 4774.80 59.09 439.329 n/a 253 ¢
3 u-238 4197.00 79.27 439.892 n/a 2583 o
Tracer U-232 5320.00 78.33 85.309 n/a 5.74 o

Totals % Total

Gross Count: 14,131.00 100.00

Net Area: 14,036.20 99.33

Background: 94.80 0.67

Composite Fit: 13,484.00 95.42

Residuals: 647.00 4.58

Analyzed By: i ,&1
Checked By: C@O 0009 82
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Paragon Analylics
Alpha Spectroscopy Analysis

Report Printed:
7/14/04 6:51:33 PM

Pam0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-3 UAS040629-7

Detector: MCB 2 Input 3
Sample Volume: 0.300 Total, 0.300 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/9/04 1:48:19 PM

Live Time: 300.00 Minutes
Real Time: 300.02 Minutes

Chem. Yield:

60.80%

Total Eff.: 17.63 %

Tracer Amount: 18.939 DPM.

Efficiency: 29.00%

Original:

Spectrum Calibration:

Dead Time: 0.0 %

Acquisition: 512 Channels

Analysis: Relative Region-Of-Interest

3,003 + 10.0610 * Chn + -0.00063 * Chn **2.
3,003 + 10.1698 * Chn + -0.00063 * Chn **2.

Cal Fife:

Spectrum File: C:\UsenAlpha\ALPHA\UR50973.SPC

Background File: C:\User\Alpha\ALPHA\B4070611.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkqg Cts Net Area
1 138.56 126 145  4.00 38.00 344.00 0.00 344.00
2 176.15 155 182  8.00 649.00 6,781.00 0.60 6780.40
3 118.27 99 125  6.00 682.00 6,955.00 0.00 6955.00
Tracer 231.15 210 237  8.00 98.00 1,003.00 1.20 1001.80

=)
)
=

6.50
128.18
131.48

18.94

Analyzed By:

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 39.98 9.764 n/a 10.57 o
2 U-234 4774.80 79.57 192.462 n/a 238 o
3 U-238 4197.00 60.12 197.418 n/a 2.35 o
Tracer U-232 5320.00 79.02 28.436 n/a 6.19 o

Totals % Total

Gross Count: 15,618.00 100.00
Net Area: 15,560.10 99.63
Background: 57.90 0.37
Composite Fit: 15,083.00 96.57
Residuals: 535.00 343

dr

Checked By:

<O

000084
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Paragon Analytics

Alpha Spectroscopy Analysis

Sample Name: 0405097-4 UAS040629-9

Detector: MCB 8 Input 8
Sample Volume: 1.000 Total, 1.000 Aliquot.

Chem. Yield:

Total Eff.

Efficiencyv:

Spectrum Calibration:

Cal File:

78.84%
;2418 %

Tracer Amount: 18.939 DPM.

30.68%

Qriginal:

Report Printed:
7/9/04 9:31:15 AM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 7/8/04 6:51:33 AM

Ltive Time: 300.00 Minutes
Real Time: 300.02 Minutes

Dead Time: 0.0 %

Acquisition:
Analysis:

3,017 +10.1750 * Chn +-0.00130 * Chn **2.

3,017 +10.2503 * Chn +-0.00130 * Chn **2.

Spectrum File: C:\UsenAlphalALPHA\U50974.SPC

Background File: C\USER\ALPHA\BKGND\B4070664.SPC
Library File: C:\User\Alphal\ALPHAVIS.ALB

512 Channels
Relative Region-Of-Interest

Peak Channel
1 137.32
2 116.85
3 175.39
Tracer 231.48

Start End
125 140
95 124
158 185
212 240

Peaks
FWHM Height Gross Cts BkgCts Net Area DPM
2.00 4.00 27.00 0.30 26.70 0.37
6.00 92.00 816.00 0.30 815.70 11.24
10.00 77.00 777.00 1.50 775.50 10.69
10.00 127.00 1,377.00 2.70 1374.30 18.94

Peak Nuclide

1 U-235
2 U-238
3 U-234

Tracer U-232

Analyzed By:

Analysis Results

Ener

keV

4400.00
4197.00
4774.80

5320.00

Width (keV) Aliquot pCi MDA pCi
19.79 0.166 n/a
59.68 5.063 n/a
97.94 4.814 nia
06.48 8.531 n/a

Checked By:

Totals % Total

Gross Count: 3,201.00 100.00

Net Area: 3,114.30 97.29

Background: 86.70 2.71

Composite Fit: 2,997.00 93.63

Residuals: 204.00 6.37
R

% Error
38.16 o
6.86 o
7.05 o
528 ¢

00noSss
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Report Printed:
7/9/04 9:33:12 AM

Paragon Analytics

Alpha Spectroscopy Analysis Py
Sample Name: 0405097-5 UAS040629-9 Analysis Type: Uranium Default

Detector: MCB 2 Input 1 Date/Time of Count: 7/8/04 12:59:54 PM

Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 77.81% Real Time: 300.01 Minutes

Total Eff: 22.77 % Dead Time: 0.0 %

Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiencv: 29.27% Analysis: Relative Region-Of-Interest

Original: 3,049 + 9.6939 * Chn + 0.00007 * Chn **2.
Spectrum Calibration: 3,049 + 9.6933 * Chn + 0.00007 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\US50975.SPC

Background File: C:\USER\ALPHA\BKGND\B4070609.SPC
Library File: C:\UsenAlpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts NetArea DPM
1 139.21 125 141 2.00 4.00 22.00 0.90 21.10 0.31
2 118.30 95 124  8.00 53.00 512.00 2.40 509.60 7.46
3 177.78 155 182  6.00 46.00 449.00 5.10 443.90 6.50
Tracer 233.85 212 239  6.00 153.00 1,299.00 5.10 1293.90 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV)  AliquotpCi MDApCi % Error
1 U-235 4400.00 19.43 0.139 n/a 43.65 o
2 U-238 4197.00 77.68 3.360 n/a 8.70 o,
3 U-234 4774.80 58.32 2.927 n/a 9.36 o

Tracer U-232 5320.00 58.36 8.531 n/a 544 o

Totals % Total

Gross Count; 2,383.00 100.00
Net Area: 2,323.60 97.51
Background: 59.40 2.49
Composite Fit: 2,282.00 95.76
Residuals: 101.00 4.24

Analyzed By: %/,

Checked By: %O 0 ’] 0 9 8 8
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Paragon Analyltics

Alpha Spectroscopy Analysis

Report Printed:
7/9/04 9:34:15 AM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-5D UAS040629-9

Detector: MCB 2 Input 2

Sample Volume: 1.000 Total, 1.000 Aliquot.

Chem. Yield: 80.15%
Total Eff: 23.83 %

Tracer Amount: 18.939 DPM.

Efficiency: 29.73%

Original:

Spectrum Calibration:

Cal File:

Analysis Type: Uranium Default

Date/Time of Count; 7/8/04 1:00:04 PM

Live Time: 300.00 Minutes

Real Time: 300.01 Minutes

Dead Time:

Acquisition:

Analysis:

3,027 + 10.0130 * Chn + -0.00056 * Chn **2.
3,027 + 10.0086 * Chn + -0.00056 * Chn **2.

Spectrum File: C:\UsenAlphal\ALPHA\WUS50975D.SPC

Background File: C:\USER\ALPHA\BKGND\B4070610.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

0.0 %

512 Channels

Relative Region-Of-Interest

1 138.26 125
2 117.68 95
3 176.38 155
Tracer 23213 212

Peak Channel Start End

140
124
182
239

0.30
0.30
0.60

Peaks
FWHM Height Gross Cts Bkg Cts
6.00 3.00 22.00
8.00 54.00 482.00
6.00 61.00 452 .00
8.00 140.00 1,358.00

4.20

Net Area DPM
21.70 0.30
481.70 6.74
451.40 6.31
1353.80 18.94

Analysis Results

u-232

5320.00

Peak Nuclide Ener keV

1 U-235 4400.00
2 U-238 4197.00
3 U-234 477480

Width (keV) Aliguot pCi

59.12 0.137
79.01 3.035
58.86 2.844

77.99 8.531

MDA pCi % Error
nfa 42.39 o,
8.93 o,
9.23 o
532 o

% Total

Analyzed By: ,éh/

Totals
Gross Count: 2,420.00
Net Area: 2,351.30
Background: 68.70
Composite Fit: 2,314.00
Residuals: 106.00

Checked By:

SO

100.00
97.16
2.84
95.62
4.38

00n099
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Sample Name: 0405097-6 UAS040629

Detector: MCB 2 Input 3
Sample Volume: 1.000 Total, 1.000 Aliguot.

Alpha Spectroscopy Analysis

Report Printed:
7/9/04 12:11:49 PM

Para0327 rpt
rev 11/13/03 KVG

Paragon Analytics

Analysis Type: Uranium Default
Date/Time of Count: 7/8/04 1:01:48 PM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes

Chem. Yield: 87.45%
Total Eff.: 25.36 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 29.00% Analysis: Relative Region-Of-Interest
Original: 3,003 + 10.0610 * Chn + -0.00063 * Chn **2.

Spectrum Calibration:

Cal File:

3,003 + 10.1239 * Chn + -0.00083 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHAU50976.SPC

Background File: C\USER\ALPHA\BKGND\B4070611.SPC
Library File: C:\UserAlpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 139.20 126 141 2.00 3.00 12.00 0.00 12.00 0.16
2 118.82 96 125 6.00 29.00 245,00 0.00 245.00 3.22
3 176.97 155 182 6.00 24.00 208.00 0.60 207 .40 2.73
Tracer 232.23 210 237 6.00 179.00 1,442.00 1.20 1440.80 18.94

Analyzed By:

Analysis Results

Peak Nuclide Energy (keV) Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 19.90 0.071 nla 56.58 o
2 U-238 4197.00 59.84 1.451 nfa 12.52 o,
3 U-234 4774.80 59.40 1.228 n/a 13.63 o,
U-232 5320.00 58.98 8.531 n/a 5.16 o

o

Totals % Total

Gross Count: 2,018.00 100.00
Net Area: 1,960.10 97.13
Background: 57.90 2.87
Compeosite Fit: 1,907.00 94.50
Residuals: 111.00 5.50

Checked By:

<O

00n892
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Report Printed:
7/9/04 12:13:33 PM

Paragon Analytics

Alpha Spectroscopy Analysis ——
rev 11/13/03 KVG
Sample Name: 0405097-7 UAS040629-9 Analysis Type: Uranium Default
Detector: MCB 2 input 4 Date/Time of Count: 7/8/04 1:02:03 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 76.80% Real Time: 300.01 Minutes
Total Eff: 22.62 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 29.45% Analysis: Relative Region-Of-Interest

Original: 3,032 + 9.9735 * Chn + -0.00053 * Chn **2.
Spectrum Calibration: 3,032 + 10.0485 * Chn + -0.00053 * Chn **2.
Cal File:

Spectrum File: C:\User\Alphal\ALPHA\WS50977.SPC

Background File: C:\User\Alpha\ALPHA\B4070612.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
2 116.64 96 125 6.00 248.00 2,633.00 0.90 2632.10 38.79
3 175.03 157 184 8.00 234.00 2,508.00 1.50 2506.50 36.94
Tracer 230.47 212 239 10.00 115.00 1,294.00 9.00 1285.00 18.94
1 137.11 126 141 8.00 17.00 122.00 0.30 121.70 1.79

Analysis Results

Peak Nuclide Ener keV Width (keV) Aliquot pCi MDA pCi _ % Error

2 U-238 4197.00 59.55 17.474 n/a 3.82 o
3 U-234 4774.80 78.91 16.640 n/a 392 o
Tracer u-232 5320.00 98.05 8.531 n/a 545 o
1 U-235 4400.00 79.23 0.808 n/a 17.79 o

Totals % Total

Gross Count: 6,926.00 100.00

Net Area: 6,813.20 98.37

Background: 112.80 1.63

Composite Fit: 6,557.00 94 .67

Residuals: 369.00 5.33

Analyzed By: ,ifn

>

Checked By: W U n ﬂ D q 4
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Report Printed:
7/9/04 9:37:06 AM

Para0327.rpt
rev 11/13/03 KVG

Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-8 UAS040629-9 Analysis Type: Uranium Default

Detector: MCB 2 Input 5 Date/Time of Count: 7/8/04 1:02:17 PM

: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes

Real Time: 300.01 Minutes

Sample Volume

Chem. Yield: 80.17%
Total Eff.: 25.08 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels

Efficiency: 31.29%

Original:

Spectrum Calibration:

Analysis: Relative Region-Of-Interest

3,042 + 9.9000 * Chn + -0.00035 * Chn **2.
3,042 + 9.9734 * Chn + -0.00035 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U50978.SPC

Background File: C:\USER\ALPHA\BKGND\B4070613.SPC
Library File: C:\Usen\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 136.80 122 138 2.00 2.00 8.00 0.90 7.10 0.09
2 116.26 92 121 8.00 34.00 303.00 2.10 300.90 4.00
3 174.79 154 181 4.00 36.00 238.00 3.90 234.10 3.1
Tracer 230.24 208 235 8.00 152.00 1,430.00 4.80 1425.20 18.94

Analysis Results

Peak Nuclide Energy (keV Width_(keV) Aliguot pCi MDA pCi % _Error
1 U-235 4400.00 19.76 0.042 n/a 78.47 o
2 U-238 4197.00 79.14 1.801 n/a 11.34 o,
3 U-234 4774.80 39.41 1.401 n/a 12.93 o
Tracer U-232 5320.00 78.51 8.531 n/a 518 o

Totals % Total

Gross Count: 2,097.00 100.00
Net Area: 2,013.90 96.04
Background: 83.10 3.96
Composite Fit: 1,979.00 94.37
Residuals; 118.00 5.63

Analyzed By: 4@’)’)

Checked By: </ 000095
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Report Printed:
7/9/04 9:38:02 AM

Para0327.rpt
rev 11/1303 KVG

Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-9 UAS040629-9 Analysis Type: Uranium Default

Detector: MCB 2 Input 7 Date/Time of Count: 7/8/04 1:02:30 PM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes
Dead Time: 0.0 %

Sample Volume: 1.000 Total, 1.000 Aliquot.

Chem. Yield: 82.79%

Total Eff.: 24.25 %
Tracer Amount: 18.939 DPM.

Efficiency: 29.29%

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,037 + 9.8877 * Chn + -0.00041 * Chn 2.

Spectrum Calibration: 3,037 + 9.9769 * Chn + -0.00041 * Chn **2.

Cal File:

Spectrum File: C:\UsenAlpha\ALPHA\U50979.SPC

Background File: C:\USER\ALPHA\BKGND\B4070615.SPC
Library File: C:iUsen\Alphal\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 137.41 122 141 2.00 3.00 11.00 2.10 8.90 0.12
2 116.84 92 121 6.00 41.00 388.00 1.20 386.80 5.32
3 175.47 153 180 8.00 36.00 341.00 0.60 340.40 4.68
Tracer 231.05 210 237 6.00 149.00 1,390.00 12.30 1377.70 18.94

Analysis Results

Peak Nuclide Enerqgy (keV)  Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 19.73 0.055 n/a 73.67 o
2 U-238 4167.00 59.28 2.395 n/a 998 o
3 U-234 4774.80 78.66 2.108 n/a 10.83 o4
Tracer U-232 5320.00 58.72 8.531 n/a 526 o

Totals % Total

Gross Count:
Net Area:
Background:
Composite Fit:
Residuals:

I

Analyzed By:

2,289.00
2,169.30
119.70
2,130.00
159.00

<)

Checked By:

100.00
94.77
5.23
93.05
6.95

000098
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Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
7/9/04 2:52:17 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-10 UAS040629-9

Detector: MCB 2 Input 8

Sample Volume: 1.000 Total,

Chem. Yield: 81.67%
Total Eff.; 23.66 %

Tracer Amount: 18.939 DPM.

Efficiencv: 28.97%

Original:

Spectrum Calibration:

Cal File:

1.000 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/8/04 1:02:44 PM

Live Time: 300.00 Minutes

Real Time: 300.01 Minutes

Dead Time: 0.0 %

Acquisition: 512 Channels

Analysis: Relative Region-Of-Interest

3,020 + 9.9835 * Chn + -0.00052 * Chn **2.
3,020 + 10.0174 * Chn + -0.00052 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\U509710.SPC

Background File: C:\WUSER\ALPHA\BKGND\B4070616.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts
1 138.74 125 141 4.00 4.00 14.00 0.60
2 118.20 95 124 6.00 28.00 227.00 0.60
3 176.77 165 182 6.00 24.00 189.00 0.30
Tracer 232.38 210 237 8.00 143.00 1,346.00 1.80

Net Area DP
13.40 0.19
226.40 3.19
188.70 2.66
1344.20 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliguot pCi MDA pCi % Error
1 U-235 4400.00 39.49 0.085 n/a 54.83 o
2 U-238 4197.00 59.37 1.437 n/a 13.05 o,
3 U-234 4774.80 59.00 1.198 n/a 14.28 o
Tracer U-232 5320.00 78.21 8.531 n/a 5.34 o

% Total

Totals
Gross Count: 1,907.00
Net Area: 1,812.20
Background: 94.80
Composite Fit: 1,776.00
Residuals; 131.00
Analyzed By: ,J/?]
Checked By: CGO

100.00
95.03
4.97
93.13
6.87

ooning
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Report Printed:
7/9/04 9:42:05 AM

Paragon Analytics

Alpha Spectroscopy Analysis
rev 11/13/03 KVG
Sample Name: 0405097-11 UAS040629-9 Analysis Type: Uranium Default
Defector: MCB 3 Input 1 Date/Time of Count: 7/8/04 1:02:58 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 85.86% Real Time: 300.13 Minutes
Total Eff: 26.13 % Dead Time: 0.0 %
Tracer Amount; 18.939 DPM, Acquisition: 512 Channels
Efficiency: 30.43% Analysis: Relative Region-Of-Interest

Original: 2,993 + 10.3227 * Chn + -0.00160 * Chn **2.
Spectrum Calibration: 2,993 + 10.6336 * Chn + -0.00160 * Chn **2.
Cal File:

Spectrum File: C:\User\AlphalALPHA\U509711.SPC

Background File: C:\USER\ALPHA\BKGND\B4070617.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 135.08 122 137 2.00 2.00 11.00 0.60 10.40 0.13
2 115.24 92 121 4.00 19.00 190.00 0.60 189.40 2.42
3 172.04 152 179  4.00 18.00 156.00 0.60 155.40 1.98
Tracer 226.58 209 236  10.00 134.00 1,491.00 6.60 1484.40 18.94

Analysis Results

Peak Nuclide Energy (keV)  Width (keV) Aliguot pCi  _ MDA pCi % Error
1 U-235 4400.00 20.40 0.060 n/a 62.66 o
2 U-238 4197.00 41.06 1.088 n/a 14.27 o,
3 u-234 4774.80 40.33 0.893 n/a 15.76 o,
Tracer u-232 5320.00 99.09 8.531 n/a 508 o,

Totals % Total

Gross Count: 2,012.00 100.00
Net Area: 1,889.30 93.90
Background: 122,70 6.10
Composite Fit: 1,848.00 91.85
Residuals: 164.00 8.15

Analyzed By: ,é)’)

L4

Checked By: CS‘O 0 0 UI U 2
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Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:
719/04 9:40:53 AM

rev 11/13/03 KVG

Sample Name: 0405097-12 UAS040629-9

Detector: MCB 3 Input 2

Chem. Yield:

Total Eff

78.71%
02352 %

Tracer Amount: 18.939 DPM.
Efficiency: 29.88%

Original:

Spectrum Calibration:

Cal File:

Sample Volume: 1.000 Total, 1.000 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/8/04 1:03:09 PM

Live Time: 300.00 Minutes
Real Time: 300.13 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,033 + 10.0328 * Chn + -0.00079 * Chn **2.

3,033 + 10.1241 * Chn + -0.00079 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHAWU509712.SPC

Background File: C:\USER\ALPHA\BKGND\B4070618.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peak Channel

1 136.53
2 116.07
3 174.47

Tracer 230.08

Start End
123 139
93 122
152 179
212 239

Peaks
FWHM Height Gross Cts BkqCts Net Area DPM
6.00 1.00 10.00 0.90 9.10 0.13
4.00 32.00 317.00 1.20 315.80 4.48
8.00 29.00 270.00 1.20 268.80 3.81
8.00 135.00 1,342.00 5.70 1336.30 18.94

Analysis Results

Analyzed By:

Peak Nuclide Energy (keV)
1 U-235 4400.00
2 U-238 4197.00
3 U-234 4774.80
Tracer U-232 5320.00

Width (keV) Aliquot pCi  _ MDApPCi % Error
59.45 0.058 n/a 68.39 o
39.76 2.016 n/a 11.05 o
78.78 1.716 nla 11.98 o
78.07 8.531 n/a 535 o

Totals
Gross Count; 2,099.00 100.00
Net Area: 1,996.40 95.11
Background: 102.60 4.89
Composite Fit: 1,939.00 92.38
Residuals: 160.00 7.62

Checked By:

000104




6-6290¥0SVN Z1-26050+0 :9|dwes

000195

Jnejaq wniueln :adA)
¢ induj € 9O 8L# 10j081R(Q 0dS'21260SN\VHJTY\eudiviasn\:Q :aji4
'S 00°00081 3wl dAIT 'S ¢0'8008| BWl] B9y 002-INf-80 U0 0:€0:E) :paiinboy
(A8Y) ABisug
00°8008 _:oo.momm B— oommmm ;om.mr_m# . _____boeeoe
| | o o _ 4 Gz _W, { |
__ veZ-N Yo ob

g
08 5
| [47]
0zl
FAN 7l
Jadel}
| | 09l
¢1260SN

(uoneuqeosy adoig) 1saliaiu-jO-uoibay aaneay uoisineydy



Paragon Analytics

Alpha Spectroscopy Analysis

Sample Name: 0405097-13 UAS040629-9

Report Printed:
7/9/04 9:43:13 AM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Detector: MCB 3 Input 3 Date/Time of Count: 7/8/04 1:03:21 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 81.46% Real Time: 300.13 Minutes
Total Eff: 23.98 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 29.44% Analysis: Relative Region-Of-Interest

Original: 3,020 + 10.1420 * Chn +-0.00094 * Chn **2.
Spectrum Calibration: 3,020 + 10.2017 * Chn + -0.00094 * Chn **2.

Cal File:

Spectrum File: C:\User\Alphal\ALPHA\U509713.SPC

Background File: C:\USER\ALPHA\BKGND\B4070619.SPC
Library File. C\Usen\Alpha\ALPHAVIS.ALB

0.90
0.90
0.90
240

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts
1 136.99 124 139 10.00 3.00 19.00
2 116.62 94 123 4.00 55.00 444.00
3 174.82 155 182 6.00 43.00 326.00
Tracer 230.34 210 237 6.00 163.00 1,365.00

Net Area

18.10
443.10
325.10

1362.60

o
T
=

0.25
6.16
4.52
18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliguot pCi

1 U-235 4400.00 99.43 0.113
2 - U-238 4197.00 39.93 2.774
3 U-234 4774.80 59.23 2.035
Tracer U-232 5320.00 58.60 8.531

MDA pCi

% Total

Totals
Gross Count: 2,283.00
Net Area: 2,209.80
Background: 73.20
Composite Fit: 2,154.00
Residuals: 129.00

Analyzed By: ,%’7
Checked By: Céo

100.00
96.7%
3.21
94.35
5.65

n/a
n/a
n/a
n/a

% Error

47.30 o
9.32 oy
10.89 o
5.31 o

000106
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Report Printed:
7/9/04 9:45:33 AM

Paragon Analytics

Alpha Spectroscopy Analysis pemm
Sample Name: 0405097-14 UAS040629-9 Analysis Type: Uranium Default

Detector: MCB 3 Input 5 Date/Time of Count: 7/8/04 1.03:37 PM

Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 300.00 Minutes

Chem. Yield: 89.99% Real Time: 300.13 Minutes

Total Eff.: 25.94 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels

Efficiency: 28.83% Analysis: Relative Region-Of-Interest

Original: 2,987 + 10.4577 * Chn +-0.00180 * Chn **2.

Spectrum Calibration: 2,987 + 10.7213 * Chn + -0.00180 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509714.SPC

Background File: C:\USER\ALPHA\BKGND\B4070621.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 134.81 121 137  2.00 1.00 4.00 0.30 3.70 0.05
2 115.05 91 120 2.00 8.00 74.00 1.20 72.80 0.94
3 171.67 150 177  6.00 15.00 86.00 1.20 84.80 1.09
Tracer 226.16 209 236  8.00 148.00 1,483.00 9.00 1474.00 18.94

Analysis Results

Peak Nuclide Enerqy (keV Width (keV) Aliquot pCi  _ MDA pPCi % Error
1 U-235 4400.00 20.47 0.021 n/a 106.30 o,
2 U-238 4197.00 20.61 0.421 n/a 23.18 o
3 U-234 4774.80 60.62 0.491 n/a 21.45 o,
Tracer U-232 5320.00 79.26 8.531 n/a 5.09 o

Totals % Total

Gross Count; 1,780.00 100.00
Net Area: 1,662.10 93.38
Background: 117.90 6.62
Composite Fit: 1,647.00 92.53
Residuals: 133.00 7.47

Analyzed By: .)%77

Checked By: <O 000108
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Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-15 UAS040629-9

Detector:

Sample Volume:

Chem. Yield:

Total Eff.:

Tracer Amount:

Efficiency:

MCB 3 Input &

1.000 Total, 1.000 Aliquot.

83.39%
24.00 %
18.939 DPM.
28.78%

Original:

Spectrum Calibration:

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509715.SPC

Background File: C\USER\ALPHA\BKGND\B4070622.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Report Printed:
7/9/04 9:44:58 AM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Dafte/Time of Count: 7/8/04 1:03:48 PM

Live Time: 300.00 Minutes
Real Time: 300.13 Minutes
Dead Time:
Acquisition:

Analysis:
3,020 + 10.1601 * Chn + -0.00097 * Chn **2.

3,020 + 10.2195 * Chn + -0.00097 * Chn **2.

0.0 %

512 Channels

Relative Region-Of-Interest

Peak Channel
3 174.60
Tracer 230.08
1 136.81
2 116.46

Start End
154 181
209 236
121 140
94 120

Peaks
FWHM Height Gross Cts Bkg Cts
4.00 11.00 75.00 0.30
6.00 154.00 1,366.00 2.40
2.00 1.00 3.00 0.60
6.00 10.00 73.00 0.60

Net Area DPM
74.70 1.04
1363.60 18.94
2.40 0.03
72.40 1.01

Peak Nuclide
3 U-234
Tracer U-232
1 U-235
2 U-238

Analyzed By:

Analysis Results

Ener keV
4774.80
5320.00
4400.00
4197.00

Width (keV) Aliguot pCi
39.52 0.467
58.64 8.531
19.91 0.015
59.95 0.453

MDA pCi

% Total

Totals
Gross Count: 1,633.00
Net Area: 1,548.70
Background: 84.30
Composite Fit: 1,517.00
Residuals: 116.00

e

Checked By:

A%

100.00
94.84
5.16
92.90
7.10

n/a
n/a
n/a
n/a

% Error

22.73 o
530 o
142.72 o,
2314 o,

00011p
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Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-16 UAS040629-9

Detector: MCB 6 Input 2
Sample Volume: 1.000 Total, 1.000 Aliquot.

Chem. Yield: 80.65%

Total Eff.: 25.49 %
Tracer Amount: 18.939 DPM.

Efficiency: 31.60%

Original: 2,973 + 10.4170 * Chn + -

Spectrum Calibration: 2,973 + 10.4231 * Chn + -

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509716.SPC

Background File: C:\USER\ALPHA\BKGND\B4070642.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Report Printed:
7/9/04 2:55:12 PM

Para(327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 7/8/04 1:04:51 PM

Live Time: 300.00 Minutes

Real Time: 304.70 Minutes

Dead Time:
Acquisition:
Analysis:

0.00120 * Chn **2.
0.00120 * Chn ™*2.

16 %

512 Channels

Relative Region-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts
1 139.12 126 141  2.00 2.00 7.00 0.30
2 119.05 96 125  8.00 11.00 74.00 0.00
3 176.43 154 181  6.00 14.00 84.00 0.00
Tracer 231.32 213 240 8.00 169.00 1,451.00 3.00

Net Area

6.70
74.00
84.00

1448.00

=
U
=

0.09

0.97

1.10
18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi
1 U-235 4400.00 20.18 0.039
2 U-238 4197.00 81.10 0.436
3 U-234 4774.80 60.00 0.495
Tracer U-232 5320.00 78.94 8.531

MDA pCi

Totals
Gross Count: 1,719.00
Net Area: 1,638.00
Background: 81.00
Composite Fit: 1,616.00
Residuals: 103.00

I

Analyzed By:

<0

Checked By:

100.00
95.29
4.7
94.01
5.99

% Error
77.55 o
22.78 o,
21.39 o
515 o

000112
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Sample Name: 0405097-17 UAS040629-7

Detector: MCB 3 Input 2

Sample Volume:

Chem. Yield:

Total Eff

Tracer Amount:

Efficiency:

Paragon Analytics
Alpha Spectroscopy Analysis

0.300 Total, 0.300 Aliquot.

57.77%

:17.26 % Dead Time: 0.1 %
18.939 DPM. Acquisition: 512 Channels
29.88%

Original: 3,033 + 10.0328 * Chn +-0.00079 * Chn **2.

Spectrum Calibration: 3,033 + 10.1545 * Chn + -0.00079 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509717.SPC

Background File: C:\User\Alpha\ALPHA\B4070618.SPC
Library File: C:\Usen\Alpha\ALPHAVIS.ALB

Live Time: 300.00 Minutes
Real Time: 300.25 Minutes

Report Printed:
7/14/04 6:53:50 PM

Para0327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 7/9/04 7:27:13 AM

Analysis: Relative Region-Of-Interest

Peak Channel
1 136.11
2 173.94
3 115.72

Tracer 229.37

Peaks
Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
123 141 2.00 35.00 300.00 0.90 299.10 5.78
153 180 8.00 590.00 6,826.00 1.20 6824.80 131.80
95 122 6.00 597.00 7,041.00 1.20 7039.80 135.95
209 236 8.00 100.00 984.00 3.30 980.70 18.84

Peak Nuclide

Analysis Results

1 U-235
2 U-234
3 U-238

Tracer u-232

Analyzed By:

Energy (keV)  Width (keV) Aliquot pCi  _ MDA pCi
4400.00 19.88 8.673 n/a
4774.80 79.03 197.891 n/a
4197.00 59.83 204.125 n/a
5320.00 78.33 28.436 nfa

Totals % Total

Gross Count: 15,830.00 100.00
Net Area: 15,827.40 99.36
Background: 102.60 0.64
Composite Fit: 15,151.00 95.11
Residuals: 779.00 4.89

o

Checked By:

%

% Error

11.35 ¢
237 o
234 o
6.25 o

cOOHL\
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Sample Name: 0405097-18 UAS040629-9

Detector: MCB 6 Input 3
Sample Volume: 1.000 Total, 1.000 Aliquot.
Chem. Yield: 74.99%
Total Eff.: 22.82 %

Tracer Amount: 18.939 DPM.
Efficiency: 30.43%

Spectrum Calibration:

Cal File:

Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
7/9/04 2:57.06 PM

Para0327.rpt
rev 11/13/03 KVG

Original: 3,033 + 9.8447 * Chn + 0.00003 * Chn **2,

3,033 + 9.9402 * Chn + 0.00003 * Chn **2,

Spectrum File: C:\User\Alpha\ALPHA\U509718.SPC

Background File: C:\USER\ALPHA\BKGND\B4070643.SPC
Library File: C:\Usen\Alpha\ALPHAVIS.ALB

Dead Time:

1.6 %

Analysis Type: Uranium Default
Date/Time of Count: 7/8/04 1:05:01 PM

Live Time: 300.00 Minutes
Real Time: 304.70 Minutes

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Peak Channel
1 137.46
2 117.05
3 17512
Tracer 229.90

Peaks
Start End FWHM Height Gross Cts Bkg Cts
124 139 2.00 31.00 250.00 0.00
94 123 8.00 574.00 6,403.00 2.10
154 181 8.00 543.00 6,110.00 0.90
209 236 6.00 125.00 1,301.00 450

Net Area DPM
250.00 3.65
6400.90 93.50
6109.10 89.24
1296.50 18.94

Peak Nuclide
1 U-235
2 u-238
3 U-234
Tracer U-232

Analyzed By:

Analysis Results

Eneray (keV Width (keV)  Aliguot pCi
4400.00 19.90 1.645
4197.00 79.58 42.117
4774.80 79.61 40.197
5320.00 59.73 8.531

MDA pCi % Error
n/a 12.40 o,
n/a 245 o
nfa 251 o
nfa 543 o

% Total

Checked By:

Totals
Gross Count: 14,747.00
Net Area: 14,660.60
Background: 86.40
Composite Fit: 14,064.00
Residuals: 683.00
s\

100.00
99.41
0.59
956.37
4.63

000118




}neoq wniueln :adA |
€ Induj 9 GO £# Ho¥aleQ

6-6290¥0SVN 81-2605010 :9|dweg

0dS 81 260SN\WVHd Tv\BUdIYUBasN\:D :9)id
¥00Z-INr-80 Uo L0:GO:E} :palinboy

'S 00°0008| awWlL BAIT 'S 9.7 828l BWl] |eay
(A9Y) ABlaug

000117

00'LEL8

00°GG89 ) oo.owmm_ o oo.%om# _ 00°ccoe
L/ GEZ- \h,‘_ﬁ
Z€zN _x *
Jaoel| g G/l
| |
M
| o
:
_ ; 0S¢ =1
N @
|l
728
vezN |
8ez-N
002
81.260GN

(uoneaqiiesay ado|g) 1saia)ul-jO-uoiBay aale|ay uoisiAeydpy



Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
7/14/04 6:55:07 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-19 UAS040629-7

Detector: MCB 2 Input 5

Sample Volume: 0.010 Total,

Chem. Yield: 68.64%
Total Eff.: 21.48 %

Tracer Amount: 18.939 DPM.

0.010 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/9/04 1:48:52 PM

Live Time: 300.00 Minutes

Real Time: 300.02 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels

Efficiency: 31.29% Analysis: Relative Region-Of-Interest

Original: 3,042 + 9.9000 * Chn + -0.00035 * Chn **2.

Spectrum Calibration: 3,042 + 10.0038 * Chn + -0.00035 * Chn **2.

Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UR509719.SPC

Background File: C:\User\Alpha\ALPHA\B4070613.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 136.38 123 141 6.00 31.00 318.00 0.90 317.10 4.92
2 174.25 153 180  8.00 549.00 6,658.00 3.90 6654.10 103.28
3 115.90 96 122 6.00 557.00 6,656.00 1.50 6654.50 103.28
Tracer 229.53 208 235 8.00 110.00 1,225.00 4.80 1220.20 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 59.45 221.696 n/a 11.02 o
2 U-234 4774.80 79.06 4652.120 n/a 240 o
3 U-238 4197.00 59.54 4852.399 n/a 240 o

Tracer U-232 5320.00 78.75 853.086 n/a 5.60 o

% Total

TOta

Gross Count: 15,643.00 100.00
Net Area: 15,559.90 99.47
Background: 83.10 0.53
Composite Fit: 14,857.00 94.98
Residuals: 786.00 5.02

o

Analyzed By:

Checked By: @

000118
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Report Printed:

7/17/04 3:13:18 PM

Para0327.rpt
rev 11/132/03 KVG

Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-20 UAS040712-5 Analysis Type: Uranium Default

Detector: MCB 2 Input 3

Sample Volume

Chem. Yield:

Total Eff.

Tracer Amount:

: 0.050 Total, 0.050 Aliguot.

88.02%
: 25.66 %
18.932 DPM.

Efficiency: 29.04%

Date/Time of Count: 7/16/04 6:35:47 AM
Live Time: 300.00 Minutes

Real Time: 300.02 Minutes

Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original:

Spectrum Calibration:

3,010 +9.9861 * Chn + -0.00048 * Chn **2.
3,010 + 10.0635 * Chn + -0.00048 * Chn **2.

Cal File:

Spectrum File: C:\User\Alphal\ALPHA\UX509720.SPC

Background File: C\USER\ALPHA\BKGND\B4071011.SPC
Library File: C:\User\Alpha\ALPHAVIS. ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 139.03 125 144 6.00 20.00 162.00 0.00 162.00 2.11
2 118.60 97 124  6.00 401.00 3,629.00 0.60 3628.40 47.32
3 176.83 155 184  6.00 392.00 3,646.00 1.20 3644.80 4753
Tracer 232.08 210 237  8.00 158.00 1,453.00 1.20 1451.80 18.93

Analysis Results

Analyzed By:

Peak Nuclide Energy (keV)  width (keV) Aliguot pCi MDA pCi % Error
1 U-235 4400.00 59.59 19.032 nla 15.40 o
2 U-238 4197.00 59.70 426.267 n/a 3.25 o
3 U-234 4774.80 59.37 428.194 n/a 3.25 o
Tracer U-232 5320.00 78.74 170.559 n/a 5.14 o

Totals
Gross Count: 9,130.00 100.00
Net Area: 9,072.70 99.37
Background: 57.30 0.63
Composite Fit: 8,890.00 97.37
Residuals: 240.00 2.63

J7

Checked By:

4
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Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
7/17/04 3:14:35 PM

Para0327.rpt
rev 11/13403 KVG

Sample Name: 0405097-20D UAS040712-5

Detector: MCB 2 Input 4

Sample Volume: 0.050 Total, 0.

Chem. Yield: 88.42%

Total Eff: 25.59 %
Tracer Amount: 18.932 DPM,

Efficiency: 28.94%

Original:

Spectrum Calibration:
Cal File:

Analysis Type: Uranium Default

Date/Time of Count: 7/16/04 6:35:58 AM

050 Aliquot.

Live Time: 300.00 Minutes

Real Time: 300.02 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,035 + 9.8891 * Chn + -0.00036 * Chn **2,
3,035 +9.9477 * Chn + -0.00036 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\UX509720D.SPC

Background File: C:\\USER\ALPHA\BKGND\B4071012.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 137.91 126 143  4.00 17.00 151.00 1.20 149.80 1.95
2 117.32 97 125  8.00 358.00 3,869.00 1.20 3867.80 50.39
3 176.01 155 184 8.00 351.00 3,624.00 2.10 3621.90 47.18
Tracer 231.63 211 240  6.00 137.00 1,462.00 8.70 1453.30 18.93

Analysis Resuits

Peak Nuclide Energy (keV
1 U-235 4400.00
2 U-238 4197.00
3 U-234 4774.80

Tracer U-232 5320.00

Width (keV) Aliquot pCi
39.40 17.580
78.92 453.923
78.58 425.064
58.70 170.559

MDA pCi % Error
n/a 16.08 o
n/a 315 o
n/a 3.26 o,
n/a 513 o

% Total

Totals
Gross Count; 9,351.00
Net Area: 9,237.00
Background: 114.00
Composite Fit: 9,108.00
Residuals: 245.00

o~

J

Analyzed By:

A

Checked By:

7

100.00
98.78
1.22
97.38
2.62
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Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:
7/14/04 6:57:11 PM

Para0327 rpt
rev 11/13/03 KVG

Sample Name: 0405097-21 UAS040629-7

Detector: MCB 2 Input 7
Sample Volume: 0.020 Total, 0.020 Aliquot.

Analysis Type: Uranium Default

Date/Time of Count: 7/9/04 1:49:16 PM

Live Time: 300.00 Minutes

Chem. Yield:

Total Eff

52.96%
- 1551 %

Tracer Amount: 18.939 DPM.
Efficiency: 29.29%
Original:

Spectrum Calibration:
Cal Fite:

Real Time: 300.02 Minutes
Dead Time: 0.0 %
Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest
3,037 + 9.8877 * Chn + -0.00041 * Chn **2.
3,037 + 10.0494 * Chn + -0.00041 * Chn **2.

Spectrum Fife: C:\User\Alpha\ALPHA\UR509721.SPC

Background File: C:\User\Alpha\ALPHA\B4070615.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel tart End FWHM Height Gross Cts BkgCts Net Area DPM
1 136.40 123 142  14.00 27.00 337.00 2.10 334.90 7.20
2 17418 154 181  10.00 655.00 7,270.00 0.60 7269.40 156.21
3 115.99 96 122  8.00 641.00 7,279.00 1.20 7277.80 156.39
Tracer 229.35 209 236  10.00 80.00 893.00 11.70 881.30 18.94

Analysis Results

Peak Nuclide Enerqy (keV Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 139.11 162.089 n/a 10.75 o,
2 U-234 4774.80 99.06 3518.337 n/a 230 o
3 U-238 4197.00 79.63 3522.402 n/a 2.30 o

Tracer U-232 5320.00 98.60 426.543 n/a 6.56 o

Totals % Total

Gross Count: 16,525.00 100.00
Net Area: 16,405.30 99.28
Background: 119.70 0.72
Composite Fit: 15,779.00 95.49
Residuals: 746.00 4.51

An

Analyzed By:

<0

Checked By:

000124
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Report Printed:
7/14/04 6:58:11 PM

Para0327.rpt
rev 11/13/03 KVG

Paragon Analytics
Alpha Spectroscopy Analysis

Sample Name: 0405097-22 UAS040629-7 Analysis Type: Uranium Default

Detector: MCB 3 Input 6
Sample Volume: 0.070 Total, 0.070 Aliquot.

Chem. Yield: 72.87%

Total Eff.; 20.97 %
Tracer Amount: 18.939 DPM.

Efficiency: 28.78%

Date/Time of Count: 7/9/04 7:28:45 AM
Live Time: 300.00 Minutes
Real Time: 300.25 Minutes
Dead Time: 0.1 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,020 + 10.1601 * Chn + -0.00097 * Chn **2.

Spectrum Calibration: 3,020 + 10.2383 * Chn + -0.00097 * Chn **2.

Cal Fife:

Spectrum File: C:\User\Alpha\ALPHA\U509722.SPC

Background File: C:\User\Alpha\ALPHA\B4070622.SPC
Library File: C:\Usen\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area PM
1 136.55 123 142  6.00 33.00 313.00 0.30 312.70 497
2 174.27 153 180  8.00 582.00 6,424.00 0.30 6423.70 102.09
3 116.24 95 122  6.00 621.00 6,494.00 0.90 6493.10 103.20
Tracer 229.64 208 235  6.00 114.00 1,194.00 2.40 1191.60 18.94

Analysis Results

Peak Nuclide Enerqy (keV Width (keV) Aliguot pCi MDA pCi % Error
1 U-235 4400.00 59.84 31.981 n/a 11.09 o
2 U-234 4774.80 79.20 656.976 n/a 245 o
3 U-238 4197.00 60.08 664.073 n/a 243 o
U-232 5320.00 58.76 121.869 n/a 5.67 o

Totals % Total

Gross Count: 14,974.00 100.00
Net Area: 14,889.70 89.44
Background: 84.30 0.56
Composite Fit: 14,425.00 96.33
Residuals: 549.00 3.67

Analyzed By:

<O 000126

Checked By:
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Report Printed:
7/15/04 8:46:32 AM

Paragon Analytics

Alpha Spectroscopy Analysis Ptz
Sample Name: 0405097-23 UAS040629-7 Analysis Type: Uranium Default
Detector: MCB 3 Input 7 Date/Time of Count: 7/9/04 7:29:10 AM
Sample Volume: 0.100 Total, 0.100 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 62.40% Real Time: 300.25 Minutes
Total Eff: 17.82 % Dead Time: 0.1 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 28.56% Analysis: Relative Region-Of-Interest

Original: 3,016 + 10.0990 * Chn + -0.00081 * Chn **2.
Spectrum Calibration: 3,016 + 10.1850 * Chn + -0.00081 * Chn **2.
Cal File:

Spectrum File: C:\Usen\Alpha\ALPHA\U509723.SPC

Background File: C:\User\Alpha\ALPHA\B4070623.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DP
1 137.43 124 142  8.00 29.00 290.00 0.00 290.00 542
2 175.16 154 181  8.00 593.00 6,517.00 0.30 6516.70 121.89
3 117.09 97 123  8.00 646.00 7,113.00 0.30 7112.70 133.04
Tracer 230.47 211 238  10.00 97.00 1,017.00 4.50 1012.50 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliqguot pCi _ MDA pCi _ % Error
1 uU-235 4400.00 79.71 24434 nfa 11.51 o
2 U-234 4774.80 79.22 549.067 n/a 243 o
3 U-238 4197.00 79.97 599.283 n/a 232 o
Tracer U-232 5320.00 98.13 85.309 n/a 6.15 o

Totals % Total

Gross Count: 15,465.00 100.00
Net Area: 15,369.80 99.39
Background: 95.10 0.61
Composite Fit: 14,937.00 96.59
Residuals: 528.00 3.41

Analyzed By: «&ﬂ

Checked By: ' @ 0 Uﬂ 1 2 8
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Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:

7/14/04 7.01:29 PM

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-23D UAS040629-7

Detector: MCB 8 Input 6

Sample Volume: 0.130 Total, 0.

Chem. Yield: 63.07%

Total Eff.: 19.34 %
Tracer Amount: 18.939 DPM.

Efficiency: 30.67%

Original:

Spectrum Calibration:
Cal File:

Analysis Type: Uranium Default

Date/Time of Count: 7/11/04 9:14:17 AM

130 Aliguot.

Live Time: 300.00 Minutes

Real Time: 300.03 Minutes

Dead Time:

Acquisition:
Analysis:

3,049 + 10.0054 * Chn + -0.00083 * Chn **2.
3,049 + 10.0898 * Chn + -0.00083 * Chn **2,

Spectrum File: C:\UsenAlphal\ALPHA\URS509723D.SPC

Background File: C:\User\Alpha\ALPHA\B4071062.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

0.0 %

512 Channels
Relative Region-Of-Interest

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqCts
1 135.38 120 139 6.00 31.00 320.00 0.00
2 173.50 152 179 8.00 620.00 6,913.00 0.00
3 114.84 93 119 6.00 715.00 7,643.00 0.30
Tracer 229.39 208 235 8.00 99.00 1,102.00 3.00

Net Area DPM
320.00 5.51
6913.00 119.13
7642.70 131.70
1099.00 18.94

Analysis Results

Peak Nuclide Ener keV Width (keV) Aliquot pCi
1 U-235 4400.00 58.19 19.107
2 U-234 4774.80 78.41 412.779
3 U-238 4197.00 59.39 456.350
Tracer U-232 5320.00 77.67 65.622

MDA pCi % Error
n/a 10.96 o,
nfa 236 o
nfa 224 o
nfa 590 o

Analyzed By:

Checked By:

Totals % Total

Gross Count: 16,613.00 100.00
Net Area: 16,551.20 99.63
Background: 61.80 0.37
Composite Fit: 15,978.00 96.18
Residuals: 635.00 3.82

000139
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Report Printed:
7/14/04 7:03:34 PM

Paragon Analytics
Alpha Spectroscopy Analysis

Para0327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-24 UAS040629-7 Analysis Type: Uranium Default

Detector: MCB 6 Input 2 Date/Time of Count. 7/9/04 7:30:09 AM

Sample Volume: (.030 Total, 0.030 Aliguot. Live Time: 300.00 Minutes

Chem. Yield: 53.44% Real Time: 319.96 Minutes
Total Eff.; 16.89 % Dead Time: 6.7 %
Tracer Amount: 18.93% DPM, Acquisition: 512 Channels
Efficiency: 31.60% Analysis: Relative Region-Of-Interest

Original:

Spectrum Calibration:

2,973 +10.4170 * Chn + -0.00120 * Chn **2.
2,973 +10.4515 * Chn + -0.00120 * Chn **2.

Cal File:

Spectrum File: C:\UsenAlphal\ALPHAW509724.SPC

Background File: C:\User\Alpha\ALPHA\B4070642.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel tart End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 138.73 126 144 6.00 34.00 357.00 0.30 356.70 7.04
2 175.93 155 182 8.00 701.00 7.917.00 0.00 7917.00 156.26
3 118.71 97 125 6.00 701.00 8,130.00 0.00 8130.00 160.47
Tracer 230.65 209 236 6.00 91.00 961.00 1.50 959.50 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV)  Aliguot pCi MDA pCi % Error
1 U-235 4400.00 60.71 105.713 n/a 10.38 o
2 U-234 4774.80 80.23 2346.319 n/a 220 o,
3 U-238 4197.00 61.00 2409.444 n/a 217 o

Tracer U-232 5320.00 59.39 284.362 n/a 6.32 o

Totals % Total

Gross Count: 17,966.00 100.00
Net Area: 17,885.00 99.55
Background: 81.00 0.45
Composite Fit: 17,365.00 96.65
Residuals: 601.00 3.35

b

Analyzed By:

©

Checked By:

000132
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Paragon Analyftics
Alpha Spectroscopy Analysis

Report Printed:
7/14/04 7:05:23 PM

rev 111303 KVG

Sample Name: 0405097-25 UAS040628-7

Detecfor: MCB 2 Input 8

Sample Volume: 0.080 Total,

Chem. Yield: 78.51%
Total Eff.: 22.74 %

Tracer Amount: 18.939 DPM.

Efficiency: 28.97%

Original:

Spectrum Calibration:

Cal File:

Spectrum File: C:\UsenAlpha\ALPHA\UR509725.5PC
Background File: C:\User\Alpha\ALPHA\B4070616.SPC

0.080 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/9/04 1:49:47 PM

Live Time: 300.00 Minutes
Real Time: 300.02 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,020 + 9.8835 * Chn + -0.00052 * Chn **2.

3,020 + 10.0361 * Chn + -0.00052 * Chn **2.

Library File: C:\User\Alpha\ALPHAVIS.ALB

Peak Channel Start End FWHM
1 138.47 124 143 6.00
2 176.44 156 183 8.00
3 117.97 97 123 8.00
Tracer 231.93 210 237 6.00

Peaks
Height Gross Cts Bkg Cts Net Area DPM
26.00 256.00 0.60 255.40 3.74
537.00 5,885.00 0.60 5884.40 86.24
534.00 5,785.00 0.60 5784.40 84.78
137.00 1,294.00 1.80 1292.20 18.94

Analysis Results

Peak Nuclide Ener keV
1 U-235 4400.00
2 U-234 4774 .80
3 U-238 4197.00

Tracer U-232 5320.00

Width (keV)
59.35

78.82
79.31
58.77

Aliquot pCi MDADPCi % Error
21.076 n/a 12.28 o
485.596 n/a 256 o
477.344 n/a 258 o
106.636 n/a 5.45 o

Totals

% Total

Analyzed By: ’,‘&7

Gross Count:
Net Area:

Background:

Composite Fit:
Residuals:

13,778.00
13,683.20
94.80
13,220.00
558.00

100.00
99.31
0.69
95.95
4.05

Checked By:

0001 34
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Sample Name; 0405097-26 UAS040712-5

Detectfor: MCB 2 Input 5
Sample Volume: 0.100 Total, 0.100 Aliquot.

Chem. Yield: 87.40% Real Time:
Total Eff.: 27.44 % Dead Time:
Tracer Amount: 18.932 DPM. Acquisition:
Efficiency: 31.40% Analysis:

Spectrum Calibration: 3,018 + 10.2304 * Chn + -0.00091 * Chn **2.

Cal File:

Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
717104 3:15:47 PM

Para0327.rpt
rev 11/13/03 KVG

Original: 3,018 +10.1302 * Chn + -0.00091 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\UX509726.SPC

Background File: C:\USER\ALPHA\BKGND\B4071013.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Analysis Type: Uranium Default
Date/Time of Count: 7/16/04 6:36:12 AM

Live Time: 300.00 Minutes

300.02 Minutes

0.0 %

512 Channels

Relative Region-Of-Interest

Peak Channel

1 136.77
2 116.47
3 174 .45

Tracer 229.72

0.30
0.60
3.60

Peaks
Start End FWHM Height Gross Cts Bkqg Cts
123 143 4.00 16.00 143.00
93 122 8.00 316.00 3,169.00
152 181 8.00 287.00 3,019.00
208 236 8.00 153.00 1,567.00

8.40

Net Area DPM
142.70 1.73
3168.40 38.49
3015.40 36.63
1558.60 18.93

Peak Nuclide
1 U-235
2 U-238
3 U-234

Tracer U-232

Analyzed By:

Analysis Results

Energy (keV Width (keV) Aliquot pCi

4400.00 390.93 7.808

4197.00 80.15 173.360
4774.80 79.31 164.989
5320.00 78.51 85.279

MDA pCi _ % Error
n/a 16.43 ¢
n/a 348 o
n/a 3.57 o
n/a 495 o

% Total

Totals
Gross Count: 8,075.00
Net Area: 7,985.60
Background: 89.40
Composite Fit: 7,898.00
Residuals: 177.00

Checked By:

i

100.00
98.89
1.11
97.81

2.19

000136
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Paragon Analytics

Alpha Spectroscopy Analysis

Report Printed:
7/17/04 3:17:01 PM

Para0327.rpt
rev 11/1303 KVG

Sample Name: 0405097-27 UAS040712-5

Detector: MCB 2 Input 7

Sample Volume:

Chem. Yield: 90.37%
Total Eff - 26.66 %
18.932 DPM,

29.50%

Tracer Amount:
Efficiency:
Original:

Spectrum Calibration:
Cal File:

0.100 Total, 0.100 Aliquot.

Analysis Type: Uranium Default

Date/Time of Count: 7/16/04 6:36:24 AM

Live Time: 300.00 Minutes

Real Time: 300.02 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,028 +9.9689 * Chn + -0.00060 * Chn **2.
3,028 + 10.0631 * Chn + -0.00060 * Chn **2,

Spectrum File: C:\User\Alphal\ALPHA\UX509727.SPC

Background File: C:\USER\ALPHA\BKGND\B4071015.SPC
Library File: C:\User\Alpha\ALPHAVIS ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 137.49 123 143  2.00 16.00 105.00 0.00 105.00 1.31
2 117.01 95 122 6.00 238.00 2,467.00 0.60 2466.40 30.84
3 175.45 154 180  8.00 244.00 2,456.00 0.90 2455.10 30.70
Tracer 230.97 208 237  8.00 156.00 1,524.00 9.90 1514.10 18.93

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi
1 U-235 4400.00 19.80 5.914
2 U-238 4197.00 59.53 138.916
3 U-234 4774.80 78.81 138.280
Tracer U-232 5320.00 78.28 85.279

MDA pCi % Error
n/a 19.13 o
n/a 3.95 o
n/a 3.96 o,
n/a 502 o

% Total

Analyzed By:

Totals
Gross Count: 6,766.00
Net Area: 6,661.90
Background: 104.10
Composite Fit: 6,552.00
Residuals: 214.00

T
4.

Checked By:

100.00
98.46
1.54
96.84
3.16

060138



000139

G-2LL0¥0SVN LZ-L605070 :8|dwes

)neoq wniueln :adA|
2 nduj Z gD SL# H018leQ 0dS 22/60SXN\VHdTV\eudiyJasn\:) 94
'S 00°00081 BWi] 8AIT 'S #6°0008} W] [eay ¥002-INC-9| U0 $Z:9£:90 :palinboy
(A®Y) ABiaug
002208 00€089 : 00959 o oo.mw(omv I 00'8¢0¢
L Sez-N g
| ,” ”_ﬁ “,w_.,
]
¥ |
L i
I | ) o
| S
05§
| | @
zezn | |
Jagels| __ u
,mw |
I ﬂ Geéc
(_
8gg-N
veeN
00¢
1¢.608XN

(uoneuqieosy ado|g) 1saisyul-0-uoibay anne|ay uoisiaeyd|y



Report Printed:
7/14/04 7.06:43 PM

Paragon Analytics

Alpha Spectroscopy Analysis pamosar
ev 11/13/03 KVG
Sample Name: 0405007-28 UAS040629-7 Analysis Type: Uranium Default
Detector: MCB 6 Input 4 Date/Time of Count. 7/9/04 7:31:08 AM
Sample Volume: 0.030 Total, 0.030 Aliguot. Live Time: 300.00 Minutes
Chem. Yield: 56.13% Real Time: 320.05 Minutes
Total Eff.: 17.29 % Dead Time: 6.7 %
Tracer Amount: 18.839 DPM. Acquisition: 512 Channels
Efficiency: 30.81% Analysis: Relative Region-Of-Interest

Original: 3,015+ 10.0739 * Chn + -0.00055 * Chn **2.

Spectrum Calibration: 3,015 + 10.1505 * Chn + -0.00055 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U509728.SPC

Background File: C:\User\Alpha\ALPHA\B4070644.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 137.48 124 143 8.00 31.00 297.00 2.10 294.90 5.68
2 175.04 154 181  8.00 673.00 7,499.00 0.60 7498.40 144 52
3 117.21 98 123 8.00 671.00 7,195.00 0.90 7194.10 138.66
Tracer 229.94 208 236  8.00 95.00 991.00 8.40 982.60 18.94

Analysis Results

Peak Nuclide Energy (ke Width (keV) Aliquot pCi _ MDA pCi % Error
1 U-235 4400.00 80.01 85.343 n/a 11.46 o
2 U-234 4774.80 79.68 2170.017 n/a 2.26 o
3 U-238 4197.00 80.18 2081.954 nfa 231 o

Tracer U-232 5320.00 79.20 284.362 n/a 6.23 o

Totals % Total

Gross Count: 16,441.00 100.00
Net Area: 16,313.80 99.23
Background: 127.20 0.77
Composite Fit: 15,982.00 97.21
Residuals: 459.00 2.79

Analyzed By: ; 4&’)

Checked By: 46\() O 0 0 1 4 ﬂ
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Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:
7/14/04 7:10:21 PM

Para0327.rpf
rev 11/13/03 KVG

Sample Name: 0405097-29 UAS040629-7

Detector: MCB 3 Input 1

Analysis Type: Uranium Default

Date/Time of Count: 7/9/04 1:50:16 PM

Live Time: 300.00 Minutes
Real Time: 300.06 Minutes

Sample Volume: 0.060 Total, 0.060 Aliquot.

Chem. Yield: 80.59%
Total Eff.: 24.53 % Dead Time: 0.0 %
Tracer Amount: 18.9338 DPM. Acquisition: 512 Channels
Efficiency: 30.43% Analysis: Relative Region-Of-Interest

Original: 2,993 + 10.3227 * Chn + -0.00160 * Chn **2.

Spectrum Calibration: 2,993 + 10.6152 * Chn + -0.00160 * Chn **2.

Cal File:

Spectrum File: C:\UsenAlphal\ALPHA\UR509729.SPC

Background File: C:\User\Alpha\ALPHA\B407061 7.SPC
Library File: C:\User\Alpha\ALPHAVIS ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 135.33 124 140  4.00 27.00 255.00 0.60 254 .40 3.46
2 172.35 153 180  8.00 472.00 6,012.00 0.60 8011.40 81.70
3 11545 93 123 4.00 516.00 6,257.00 0.60 6256.40 85.03
Tracer 227.00 209 236 8.00 116.00 1,400.00 6.60 1393.40 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi _ MDA pCi % Error
1 U-235 4400.00 40.73 25.859 n/a 12.30 o

2 U-234 4774.80 80.51 613.396 n/a 253 o

3 U-238 4197.00 40.98 638.396 n/a 248 o
uU-232 5320.00 79.11 142.181 n/a 524 o

Totals % Total

Gross Count: 14,593.00 100.00
Net Area: 14,470.30 99.16
Background: 122.70 0.84
Composite Fit: 13,924.00 05,42
Residuals: 669.00 4.58

dr

Analyzed By:

< 000142

Checked By:
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Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:
7/14/04 7:11:22 PM

ParaQ327.rpt
rev 11/13/03 KVG

Sample Name: 0405097-30 UAS040629-7

Detector: MCB 6 Input 6

Sample Volume:

Chem. Yield: 82.32%
Total Eff: 24.37 %
Tracer Amount: 18.939 DPM,

Efficiencyv: 29.61%

Original:

Spectrum Calibration:
Cal File:

0.070 Total, 0.070 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/9/04 7:32:02 AM

Live Time: 300.00 Minutes
Real Time: 320.04 Minutes
Dead Time: 6.7 %
Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest
3,011 +9.9562 * Chn + -0.00027 * Chn **2.
3,011 + 10.0736 * Chn + -0.00027 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHA\U509730.SPC

Background File: C:\User\Alpha\ALPHA\B4070646.SPC
Library Fite: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkqgCts Net Area DPM
1 138.41 124 143 10.00 31.00 317.00 0.60 316.40 433
2 175.94 155 182  8.00 626.00 7,081.00 3.60 7077.40 96.79
3 118.12 98 123 8.00 626.00 7,069.00 1.50 7067.50 96.66
Tracer 230.67 211 238  8.00 124.00 1,389.00 4.20 1384.80 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 99.98 27.845 n/a 11.03 o,
2 U-234 4774.80 79.82 622.847 n/a 233 o
3 U-238 4197.00 80.07 621.976 n/a 2.33 o
Tracer U-232 5320.00 79.58 121.869 n/a 526 o

Analyzed By: ',%'7

Totals % Total

Gross Count: 16,550.00 100.00
Net Area: 16,468.70 99.51
Background: 81.30 0.49
Composite Fit: 15,856.00 95.81
Residuals: 694.00 4.19

Checked By:

RAY

00014




L-6290¥0SVN 0€-26050+0 :9|dweg

HInejaq wniuean :adA|
9 Indu| 9 GO 9t# :J0jo8)eQd 0dS 0€260SN\VHJ TV\eyd|yuasny:O 9|4
'S 00°00081 BWIl 8AI7 'S 8E°20Z61L Bwl] |EdY #002-INr-60 U0 g0:¢€:L0 :painboy
(n3Y) ABiaug
00°2608 00'6£89 00°24SS . 00°'96ct — 00°L10¢E
i “ _,ﬂ .,..\,\?\ ! M _(. e, f{% ﬁ, m.m\,\ o~ I
Jaoel | “ M GBl

m
V_ 06¢
I
| !
v€2-N geen
08.
0€2608N

(uonelqiedsy ado|g) 1salaiul-jO-uoibay aaneey uoisiaeyd)y

000145

SjuNoH



Sample Name: AS040629-7MB UAS040629-7

Detector:

Sample Volume:

Paragon Analyltics

Alpha Spectroscopy Analysis

: MCB 6 input 7
0.050 Total, 0.050 Aliquot.

Live Time: 300.00 Minutes

Report Printed:
7/14/04 7:12:51 PM

Paral327.rpt
rev 11/13/03 KVG

Analysis Type: Uranium Default

Date/Time of Count: 7/9/04 7:32:31 AM

Chem. Yield: 85.51% Real Time: 320.01 Minutes
Total Eff: 27.25 % Dead Time: 6.7 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiencv: 31.87% Analysis: Relative Region-Of-Interest

Spectrum Calibration: 2,850 + 10.5966 * Chn + -0.00160 * Chn **2.

Cal File:

Original: 2,950 + 10.5378 * Chn + -0.00160 * Chn **2.

Spectrum File: C:\User\Alpha\ALPHAWG6297B.SPC

Background File: C:\User\Alpha\ALPHA\B4070647.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peak Channel
1 139.83
2 176.97
3 119.89

Tracer 231.81

Peaks

Start End FWHM Height Gross Cts Bkg Cts

0.30
0.90
0.00
6.60

124 143 2.00 1.00 3.00
156 183 2.00 2.00 9.00
98 123 2.00 1.00 4.00
212 241 8.00 165.00 1,555.00

Net Area

2.70

8.10

4.00
1548.40

o
T
=

0.03
0.10
0.05
18.94

Peak Nuclide

1 U-235
2 U-234
3 U-238

Tracer U-232

Analyzed By:

Analysis Results

Ener keV Width (keV) Aliquot pCi

4400.00 20.30 0.298
4774.80 20.06 0.893
4197.00 20.43 0.441
5320.00 78.84 170.617

MDA pCi

% Total

Totals
Gross Count: 1,708.00
Net Area: 1,634.80
Background: 73.20
Composite Fit: 1,571.00
Residuals: 137.00

Checked By:

50

100.00
95.711
4.29

9

1.98
8.02

n/a
n/a
n/a
n/a

% Error
126.30 oy
72.92 o,
98.00 o
497 o

000146
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Report Printed:
7/14/04 7:14:20 PM

Paragon Analytics

Alpha Spectroscopy Analysis paszr
Sample Name: AS040629-7LCS UAS040629-7 Analysis Type: Uranium Default
Detector: MCB 8 Input 7 Date/Time of Count: 7/9/04 7:33:08 AM
Sample Volume: 0.050 Total, 0.050 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 86.35% Real Time: 300.66 Minutes
Total Eff.: 2565 % Dead Time: 0.2 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiencv: 29.70% Analysis: Relative Region-Of-Interest

Original: 3,041 + 9.8750 * Chn + -0.00057 * Chn **2.
Specirum Calibration: 3,041 + 10.2951 * Chn + -0.00057 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHAWG6297L.SPC

Background File: C:\User\Alpha\ALPHA\B4070663.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 132.99 119 133  2.00 7.00 56.00 0.00 56.00 0.73
2 170.02 149 176  6.00 137.00 1,498.00 0.90 1497.10 19.46
3 113.01 93 118  2.00 187.00 1,569.00 0.30 1568.70 20.39
Tracer 22415 205 232  8.00 163.00 1,458.00 0.90 1457.10 18.94

Analysis Results

Peak Nuclide Energy (keV)  Width (keV) Aliquot pCi MDAPCi % Error
1 U-235 4400.00 20.29 6.557 n/a 26.19 o
2 U-234 4774.80 60.62 175.301 n/a 507 o
3 U-238 4197.00 20.33 183.685 nfa 4,95 o

Tracer U-232 5320.00 80.33 170.617 nfa 513 o,

Totals % Total

Gross Count; 4,842.00 100.00
Net Area: 4,778.70 98.69
Background: 63.30 1.31
Composite Fit: 4,581.00 94.61
Residuals: 261.00 5.39

Analyzed By: /,gn

L4

Checked By: L N00148
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Report Printed:

Paragon Anal-‘/tlcs ] 7/9/04 9:53:44 AM
Alpha Spectroscopy Analysis Pars027 ¢

rev 11/13/03 KVG

Sample Name: AS040629-9MB UAS040629-9 Analysis Type: Uranium Default
Detector: MCB 8 Input 2 Date/Time of Count: 7/8/04 7:55:42 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 420.00 Minutes
Chem. Yield: 79.64% Real Time: 420.02 Minutes
Total Eff.; 24.56 % Dead Time: 0.0 %
Tracer Amount: 18.93% DPM. Acquisition: 512 Channels
Efficiency: 30.84% Analysis: Relative Region-Of-Interest

Original: 3,059 + 9.8157 * Chn + -0.00043 * Chn **2.
Spectrum Calibration: 3,059 + 9.8666 * Chn + -0.00043 * Chn **2.
Cal File:
Spectrum File: C:\User\Alpha\ALPHAU6299B.5PC

Background File: C:\USER\ALPHA\BKGND\B4070658.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkagCts NetArea DPM
1 136.72 120 139 2.00 2.00 3.00 1.68 1.32 0.01
2 115.91 4 119 2.00 2.00 5.00 3.36 1.64 0.02
3 175.23 154 181 2.00 1.00 2.00 1.26 0.74 0.01
Tracer 231.49 212 239 8.00 195.00 1,967.00 13.44 1953.56 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 19.50 0.006 n/a 269.59 o,
2 U-238 4197.00 19.53 0.007 n/a 282.63 o
3 U-234 4774.80 19.43 0.003 nfa 394.84 o
Tracer U-232 5320.00 77.33 8.531 n/a 442 o

Totals % Total

Gross Count: 2,148.00 100.00
Net Area: 2,002.68 93.23
Background: 145.32 6.77
Composite Fit: 1,977.00 92.04
Residuals: 171.00 7.96

Analyzed By: %/)

Checked By: %O 0 B G 1 5ﬁ
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Paragon Analytics
Alpha Spectroscopy Analysis

Report Printed:
7/9/04 9:58:01 AM

Para0327.rpt
rev 11/1303 KVG

Sample Name: AS040629-9LCS UAS040629-9

Detector: MCB 8 Input 3
Sample Volume: 2.000 Total, 2.00C Aliquot.

Analysis Type: Uranium Default

Date/Time of Count: 7/8/04 1.06:50 PM

Live Time: 300.00 Minutes

Real Time: 300.02 Minutes

Chem. Yield: 85.12%
Total Eff.: 26.06 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 30.61% Analysis: Relative Region-Of-Interest

Original: 3,028 + 10.0729 * Chn + -0.00120 * Chn *2.

Spectrum Calibration: 3,028 + 10.1720 * Chn + -0.00120 * Chn **2.
Cal File:
Spectrum File: C:\User\Alpha\ALPHA\U62939L.SPC

Background File: C:\USER\ALPHA\BKGND\B4070659.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkg Cts Net Area DPM
1 137.10 126 141  8.00 7.00 65.00 0.60 64.40 0.82
2 116.53 96 125  8.00 171.00 1,618.00 1.80 1616.20 20.68
3 175.36 156 183  8.00 176.00 1,548.00 3.00 1545.00 19.76
Tracer 231.66 213 241 8.00 151.00 1,487.00 6.60 1480.40 18.94

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliquot pCi MDA pCi % Error
1 U-235 4400.00 78.74 0.186 n/a 24.55 o,
2 U-238 4197.00 79.14 4.657 n/a 488 o
3 U-234 4774.80 78.01 4.452 n/a 499 o
Tracer U-232 5320.00 76.93 4.265 n/a 5.08 o

Totals % Total

Gross Count: 4,868.00 100.00
Net Area: 4,784.00 98.27
Background: 84.00 1.73
Composite Fit: 4,718.00 96.92
Residuals: 150.00 3.08

Analyzed By:

<O

Checked By:

000152
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Report Printed:

Paragon Analj/tiCS . 7/9/04 9:56:40 AM
Alpha Spectroscopy Analysis —

rev 11/13/03 KVG

Sample Name: AS040629-9LCSD UAS040629-9 Analysis Type: Uranium Default
Detector: MCB 8 Input 4 Date/Time of Count: 7/8/04 1.07:00 PM
Sample Volume: 2.000 Total, 2.000 Aliquot. Live Time: 300.00 Minutes
Chem. Yield: 81.58% Real Time: 300.02 Minutes
Total Eff: 21.35 % Dead Time: 0.0 %
Tracer Amount: 18.939 DPM. Acquisition: 512 Channels
Efficiency: 26.17% Analysis: Relative Region-Of-Interest

Criginal: 3,038 + 9.8869 * Chn + -0.00058 * Chn **2.
Spectrum Calibration: 3,038 + 9.9583 * Chn + -0.00059 * Chn **2.
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\U6299LD.SPC

Background File: C:\USER\ALPHA\BKGND\B4070660.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts Bkq Cts Net Area DPM
1 137.90 125 141  4.00 7.00 48.00 0.30 47.70 0.74
2 117.21 95 124  8.00 141.00 1,233.00 0.60 1232.40 19.24
3 176.25 155 182  8.00 116.00 1,161.00 1.50 1159.50 18.10
Tracer 232.36 215 241 8.00 123.00 1,216.00 3.00 1213.00 18.94

Analysis Results

Peak Nuclide Enerqgy (keV Width (keV) Aliquot pCi  _ MDA pCi % Error
1 U-235 4400.00 39.18 0.168 n/a 28.48 o,
2 U-238 4197.00 78.56 4.334 n/a 558 o
3 U-234 4774.80 78.00 4.077 n/a 576 o,

Tracer u-232 5320.00 77.47 4.265 n/a 562 o,

Totals % Total

Gross Count: 3,822.00 100.00
Net Area: 3,749.10 98.09
Background: 72.90 1.91
Composite Fit: 3,658.00 95.71
Residuals: 164.00 4.29

Analyzed By: /%7
Checked By: C6O 8 ﬂ 0 1 5 4
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Paragon Analytics
Alpha Spectroscopy Analysis —

Report Printed:
7/17/04 3:18:23 PM

rev 11/13/03 KVG

Sample Name: AS040712-5MB UAS040712-5

Detector: MCB 2 Input 8
0.100 Total, 0.100 Aliquot.

Sample Volume:

Chem. Yield:

Total Eff.

89.72%
;2610 %

Tracer Amount; 18.932 DPM.

Efficiency:

29.09%

Analysis Type: Uranium Default
Date/Time of Count: 7/16/04 1:05:34 PM

Live Time: 1,000.00 Minutes
Real Time: 1,000.03 Minutes
Dead Time: 0.0 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,021 + 9.9602 * Chn + -0.00048 * Chn *2.

Spectrum Calibration:

Cal File:

Spectrum File: C:\Usern\Alpha\ALPHA\U7125B.SPC

Background File: C\USER\ALPHA\BKGND\B4071016.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

3,021 + 9.9787 * Chn + -0.00048 * Chn 2.

Peak Channel Start End FWHM
1 139.10 119 136 4.00
2 118.50 a5 118 2.00
3 17724 156 183  2.00
Tracer 23297 212 239 6.00

Peaks
Height Gross Cts Bkg Cts Net Area DPM
1.00 2.00 1.00 1.00 0.00
3.00 11.00 4.00 7.00 0.03
2.00 13.00 4.00 9.00 0.03
585.00 4,954.00 13.00 4941.00 18.93

Peak Nuclide
1 U-235
2 u-238
3 U-234

Tracer u-232

Analyzed By:

Analysis Results

Ener keV
4400.00
4197.00
4774.80
5320.00

Width (keV)

39.38
19.73
19.62
58.53

Aliguot pCi MDA pCi % Error
0,017 n/a 339.48 o,
0121 n/a 108.44 o
0.155 n/a 89.79 o,
85.279 nfa 2.78 o

Totals

% Total

Gross Count:

Net Area:

Background:
Composite Fit:

J

Residuals:

5,274.00
5,016.00
258.00
4,980.00
294.00

100.00
95.11
4.89
94.43
5.57

Checked By:

e

0601586
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Sample Name: AS040712-5LCS UAS040712-5

Detector: MCB 2 Input 5

Sample Volume:

Alpha Spectroscopy Analysis

Report Printed:
7/17/04 3:19:18 PM

Para0327.rpt
rev 11/1303 KVG

Paragon Analytics

0.100 Total, 0.100 Aliquot.

Analysis Type: Uranium Default
Date/Time of Count: 7/16/04 1:06:28 PM

Live Time: 300.00 Minutes
Real Time: 300.01 Minutes

Chem. Yield: 92.99%
Total Eff : 29.20 % Dead Time: 0.0 %
Tracer Amount: 18.932 DPM. Acquisition: 512 Channels
Efficiency: 31.40% Analysis: Relative Region-Of-Interest

Original:

3,018 +10.1302 * Chn + -0.00091 * Chn **2.
3,018 + 10.2028 * Chn + -0.00091 * Chn **2.

Spectrum Calibration:
Cal File:

Spectrum File: C:\User\Alpha\ALPHA\UR7125L.SPC

Background File: C:\USER\ALPHA\BKGND\B4071013.SPC
Library File: C:UserAlpha\ALPHAVIS ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 137.15 122 140 2.00 9.00 70.00 0.30 69.70 0.80
2 116.79 93 121 4.00 188.00 1,894.00 0.60 1893.40 2162
3 174.93 152 180 6.00 173.00 1,683.00 3.30 1679.70 19.18
Tracer 230.37 208 237 8.00 168.00 1,667.00 8.70 1658.30 18.93

Analyzed By:

Analysis Results

Peak Nuclide Energy (keV Width (keV) Aliguot pCi MDA pCi % Error
1 U-235 4400.00 19.91 3.584 n/a 23.53 o,
2 U-238 4197.00 39.96 97.367 n/a 451 o
3 U-234 4774.80 59.31 86.378 n/a 479 o

Tracer U-232 5320.00 78.28 85.277 n/a 4.80 o

J

Totals % Total

Gross Count: 5,483.00 100.00
Net Area: 5,393.60 98.37
Background: 8§9.40 1.63
Composite Fit: 5,314.00 96.92
Residuals: 169.00 3.08

Checked By:

I
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

QUALITY ASSURANCE
SUMMARY REPORTS
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ner# G0DT34

CONTROLLED

NON-CONFORMANCE REPORT

Initiated by @ Date 7-/0-p0Y

Reason: X Non-Conformance

Paragon Analytics
Method/Procedure Tso- ‘/i
Work Orders Affected 0¥ 05097

___ Client Inquiry ASo4de 29-F
___ Other Clients Kent oo Sullriymn Inc.
SECTIONI TYPE OF EVENT (citcle as appropriate) Explanation: _Sempie 040 5097-40

AL 1. LCS / Surrogate / IS / Tracer or/ Chemical Yield)

Criteria Not Met
___ 2. Calibration Criteria Not Met (ICAL, ICV, CCV)
___ 3. Method Requirements Not Met (HTV, MB, )
___ 4. Deviation from LQAP / SOP (i.e., PAI criteria not met)
5. Client Criteria Not Met { MDC, DER, )
___ 6. Equipment Failure or Laboratory Incident / Error
7. Other

Actions to Prevent Recurrence (Retrain, etc.):

¥ Viease add *1,#2¢,#27 and prep aS diected

Chemical yield (s (0493 hich /5
belmo the lwer coutrol [imit of /5% K
Rl 2ther QC paramerers meet

f@;/‘uf rements. TP re-pres regured,
SUjSNSJ a reglecced ac//;fuo/ oy
72 increascd. ferdnsuin azﬁu/yé/,

Low recovery due o mative activituy

; :‘n the Sample - ,!ES )

Ao/

Loz (Epymwnris whova. et é/é,u)

below except at 0.1q egainlen].

7)1z [0y
SECTIONH NOTIFICATION
Client Contacted? (@ / N ) Names\g_a k%\j{" Date: —){l 7/{0‘-(’ Time: | 2

SE/'HON 111 IVE ACTIONS
Submit 28 Re-Pre

C E ean-up
2 Re—analyze

_ 3. Resubmit Data ( he, edd, narrative )

4. Document in Narrative

5. Other - A
%DPM \:&‘/ PM

Approved by:

Matrix Effect or Elevated / Sample Activity Suspected? (circle applicable)

SECTIONIV REQUEST FOR REWORK

Initial Batch ID: _fsp¢nd 299 Date: ¢-29-p¢
Reworked Batch ID: 450447/ 25 Date: 7,2 0¥
Outcome: Yamaﬂw aasfea( a/l §e pardme rers.

7 4.3 . and /¢

ade/gad%e for _accurate .yaw;‘//,az;éo/; i
Approved by:

A& _F/z/0f

T

SECTION YV DISPOSITION

Use as is

(Repais

Reject I

ye) .
SECTIONVI COMMENTS 7<@ ¥ & ligz - |«

e & _DI5 4

ligpsZly A e ofoioo, /Ty, VY

/Zﬁmfrf- fﬁﬁ/,

LMJL(YML/@WQM

Liated v Lyeedion T Frond s

oo "Roorrd—pa ek = RS D70 =%

K& 755767

SECTION VII MPRO\@%
Project Manager (PM)

Date “[7/[0‘_‘6

Department Manager (D%’M)
QA Manager

. Date 7’2‘} 0 (Verification of Disposition)
Date _ 7/3R [+

Dept. Manager

P
e Lab Director Rpt.Group or v Rad

FORM 313 r14§1U ﬁ}f/g47



Paragon Analytics, Inc.

QUALITY ASSURANCE SUMMARY SHEET

PAIW.O. #/BATCH fepifle2%-10,-9
TEST Tl S0 i
o METHOD _{ ()
270494 SOP/REV (PREP) 7™ /1)
SOP/REV (ANAL)

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

PSS

The following applies to work orders 0405097, 0405228, and 0406020 for U-ISO and/or
Th-ISO analysis:

. 1. Due to possible alpha activity a reduced aliquot of approximately 1g was taken for ,4
AL'[L\ o all samples in work order 0405097. /’!% l’ of
ik YR

2. A consistent 20-25 mL of ammonium hydroxide was used per sample in order to |
form the ferric hydroxide precipitate prior to running a chloride or a nitrate
column.
1. :
28 /1]y
M
' Er\i ;
. v
A
,.r-"’;"‘j/
f»"‘//
e
. —_—
—7 L4 |
TECHNICIAN/ANALYST / { /,):& ONg 7 DATE 7/ /J 0 L/

7 A ; ; 7 7
DEPARTMENT MANAGER L/”/L:/ / /(,/b;w/é) DATE 7/ / s /*3 o
- - 7
) :

FORM 302r5.FRM (04/30/01)
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET
PAI W.O.#/BATCH (Y0509 7 /C,swou,u J

TEST )(
| METHOD _ Q<o
277615 SOP/REV (PREP) 134+ B
SOP/REV (ANAL)

Briefly document any QA or other probiems or deviations associated with the analysis of

samples.  Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may in. lude documentation of minor

deviations necessary due to unique DQO’s or sample char:cteristics.

% ﬂmﬂ&s Wweve ﬁ/r«\wﬁ@éﬂ W/ Sof 773 -8

I/u:%ou‘] Q/d-( Qpﬂ///;?b'\ ﬁ) /70/'/L CleO/ S‘(eﬂ 573 [0
‘7[2;» oﬁwmf m‘/éf#fw’l(f% %\ any c"ﬂar Jes%s CSJCA

?l; 310\ 1. Samﬂéxs g })m\)r}‘\r‘ Yo /1
m:ﬁ"\— DI \,w&l»e/ cmol D&CL&J s o @eol /41%&/

QOLW\MO\ QV\C\\\I S\ S \llA %qV‘kP\ﬂ < lu \\ (ﬂ{_ \,SCA .{"D
\)( \
A lq UC‘ ‘5-./ OK’—LP( C\V\C\‘\,(S"QS "

= -

TECHNICIAN/ANALYST WJ,Z DATE é/v// é{/f‘

DEPARTMENT MANAGER (\ ‘/\/USYUCMO@ o DATE fc,//(ﬂ/(? "/

FORM 302r6.doc (4/22/04)
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Paragon Analytics
QUALITY ASSURANCE SUMMARY SHEET

PALW.O. #/BATCH (Y0 S09") As0ynldd-7,3
TEST (/=50 Th-isD
- METHOD _ Peep
{ SOP/REV (PREP) nnk/9 YR /H
SOP/REV (ANAL)

Q)

2776

Briefly document any QA or other problems or deviations associateq wi'th the ana.lysis of
samples. Problems could result from: log-in, color, odor, d11ut1on,. conmstepcy,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

_I'L!D‘/
48 -

The following applies to batches AS040629-7 and AS040629-8 for the analysis of Th-
ISO and U-ISO.

\
¢

€s were entered onto n/3/ oy

1. Aliquots for the samples were taken from gamma fraction digestates (See
QASS 277615). Aliquot sizes from the digestates were determined by the
activity seen in the gamma analysis data. Actual aliquot siz
lOL’ the benchsheet using the following equation:

Sample Size (x) = (Original Sample weight) * (Digestate taken for analysis
(Total volume of digestate) '

2. A consistent 20-25 ml, of ammonium hydroxide was used per sample in order to
form the ferric hydroxide precipitate prior to running a chloride column,

78 ')/3/&/

o nfalt——m
i

'S
* o s

- Y
TECHNICIAN/ANALYST j d ,é/bﬂu 7” DATE Q/ 1 A) L/
DEPARTMENT MANAGER g)a- P@M DATE Z |5I0‘f

/—’

FORM 302v6.doc (4/22/04)

000179



Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAIW.O.#/BATCH _f1504 02 - 5
TEST (J-ise

277651 METHOD " -
 SOP/REV (PREP) __"3% /4

SOP/REV (ANAL)

QA or other problems or deviations associated with the analysis of
samples.  Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, oOr instrumentation, or may include documentation of minor
deviations necessary due 10 unique DQO’s or sample characteristics.

Briefly document any

Bt
7503 I

>

1. Per NCR 095794, a common digestion was performed on samples 0405097-1, 20

26, and 27 in order to target aliquots of .05g and .1g. Sample aliquots were ’
5 _\ entered onto the benchsheet using the following equation:
A~ \e ¢
o V2 Sample Size (x) = (Original Sample weight) * (Digestate taken for analysis) ;;{ Jt{(/ 2
(Total weight of digestate) E

2. A consistent 20-25 mL: of ammonium hydroxide was used per sample in order to
form the ferric hydroxide precipitate prior to running a chloride column.
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ANALYTICS _ - » ' : 1380 Seaboard industrial Bivd.

Atlanta, Georgia 30318 - U.S.A.

67735““ = . Phone (404) 352-8677
[ C,(‘ /e 97 Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

57106-307
U-232 500 mL Liquid in Flame Sealed Bottle

Thls standard radionuclide source was prepared using an allquot
meastured gravimetrically £from a mwmaster radionuclide solution
standard. The master radionuclide solution standard was
calibrated by the Department Des Appllcatlons Et De La Metrologie

Des Rayonnements JIonisants (DAMRI), Paris, France, as Number
23236.

Radionuclide purity and calibration were checked using a
germanium gamma spectrometer system The nuclear decay rate and
assay date for thlS gource are glven below.

ANALYTICS maintaing traceability to the National Institute of

‘gtandards and Technology through Measurements Assurance Programs
as descrlbed in USNRC Reg. Guide 4. 15, Revision 1.

T ISOTOPE: - U-232
ACI'TIVITY. (dps) : 1.717 E+04
CALIBRATION DATE: February 4, 1899 12:00 EST
HALF-LIFE: . .. . 69.8 years '
TOTAL UNCERTAINTY: 5.0%

536.56 grams of solution 2M HNOj3.

Impurities detected: U-233 <50 dps/bottle, Am- 241 <25 dps/bottle
on above referenced date.

PO NUMBER 22055, Item 1

SOURCE PREPARED BY: , % WX‘L”‘

E. A. Taskaev, Radiochemist

Q A APPROVED: | UV % QY77
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Standard Reference Material 4321C ‘ A
Natural Uranium Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive natural uranium nitrate and nitric acd
dissolved in § mL of distilled water. The solution is contained in a flame-sealed NIST borosilicate-pglass

ampoule. The SRM is intended for the calibration of alpha-particle counting instruments and for the
monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains uranium-238, wranium-235, and uranium-234 with a total activity of approximately
2600 Bq. Uranjum decays by alpha-particle enussion. The progeny of uranmum-238, uranjum-235, and
uranium-224 have a total activity of approximately 2600 Bqand decay by alpha- and beta-particle emission.
None of the alpha or beta particles escape from the SRM ampoule. During the decay process X-rays and
gamma rays with energies from 11 ke'V to 2.0 MeV are also emitted. Most of these photons escape from the
SRM ampoule but their intensities are 5o small that they do not represent a radiation hazard. Approximate
unshielded dose rates at several distances (as of the reference time) are given in note [a)*. The SRM should
be used only by persons qualified to handle radioactive material,

Chengical flazard .
The SRM ampoule contains nitric acid (HNO3) with a concentration of 1 mole per liter of water. The salution
is coprosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule is to be
opened to transfer the solution, the recommended procedure is giver on- page 2. The ampoule should be
opened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened
ampoule should remain siable and homogeneous until at least August 2007, :

The ampoule (or any subsequent container) should aiways be clearly marked as containing radioactive
material. If the ampoule is fransported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation
This Standard Reference Material was prepared in the Physics Laboratory, lonizing Radiation Division,
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall techpical direction and physical

measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects invoived in the preparation, certificafion, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

Geaithersburg, Marylend 20859 Thomas E. Gills, Chief

November 1997 Standard Reference Materials Program

SR ¢3271C, page 1 of 6 #rIgtes and references are on pagzs 5 and 6.

000195



1

3)

4y

. 5)

5

7 -

8)

9)'

Recommended Procedure for Opening the SRM Ampoule

If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition

~comparable to that of the SRM solution.

Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it,
Work in a fume hood. In addition to the radicactive material, the solution contains strong acid and
is corrosive. :

Shake the ampoule to wet all of.the inside surface of the ampaile. Retun the ampoule to the
upright position. :

Check that all of the liguid bas drained out of the neck of the ampoule. If necessary, gently tap the
neck to speed the process.

Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner
break. . .

.

Hold the ampoule upright with a paper towel, a wiper, Or a support jig. Position the scored line away

from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by

pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards
you. ' ' :

Trapsfer the solution from the ampoule using 2 pycncmeter or 2 pipet with dispenser handl€.

. NEVER PIPETTE BY MOUTEL

@ . .
Seal any unused SRM solution in a flame-sealed glass ampoule, if, possible, to minimize the
evaporation loss. ' - ' '

See also refc1‘éncc [47*.

SRM 4321C, page 2 of 6

*Notes and refergnces are on pages 5 and 6.
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PROPERTIES OF SRM 4321C
(Certified values are shown in hold type)

Source identification niumber

NIST SRM 4321C

Physical Properties:

Source description

| ‘Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications

Body outside diameter
Wall Thickness
Bartum content
Lead-oxide content
Other heavy elements

(16.5 £ 0.5) mm
(0.60 £ 0.04) mm
Less than 2.5%
Less than 0.02%
Trace quantities

Solotion density

(1053 + 0.001) g-mL™ ! at 214 °C [b)*

Solution mass

(5258 + 0.002) g [b]

Chemical Properties:

Solution composition Chemical Concentration Mass Fraction
Formula (mol-L™ 1) gz
H,0 53 0.91
HINO, 1.0 . 0.06
U0, (INOs), - 0.09 : 0.03

Radiological Properties:

Rndionpclide

Natural Uranium (Mixture of U-238, U-23 5, and D-234)

: @
Reference tine

1200 EST, 1 August 1997

&

Massic activity of the solution [c]

U-238: 242.0 Bgrg~!
U-235: 11.14 Bgog™?
U-234; 2331 Bqrg™!

Relafive expande‘d uncertainty (!c=2)

D-238: 0.60% [d] [e]
U-235: 0.62% [d] [e]
U-234: 0.98% [d] [e]

Mass fraction of uranium

(0.01960 & 0.00010) geg~* [b]

Photon-emitting impurities

Nope detected [f]

Healf lives used

Uranium-238: (4.468 + 0.003) x 10° a [g]
Uranium-235: (7.038 % 0.005) x 10% 2 [g]
Uranium-234: (2455  0.006) x 10° a [g]

Measuring instruments

Mass spectrometer, silicon surface-barrier detector, and
4n(o+B) liquid-scintillation counting systems.

SRIM ¢321C, pagz 30l 6 *1iotes and references are on pages 5 and 6.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d}*

T Input Quantity x;, Method Used To Evaluate u(x;), Relative ‘Relative Relative
the source of uncertainty the standard uncertainty of x; Uncertainty | Sensitivity | Uncertainty
(A) denotes evaluation by Of Input Factor, Of Output
(and individual statistical methods Quantity, | aysa| - Quantity,
uncertainty componeris (B) denotes evaluation by w(x);, () w3y,
where appropriate) other methods (%) [h] i3] (%) i
Isotopic wranium atom Standard deviation of the mean | U-238: 0.001 1.0 0.001
fraction in SRM 960 for repeated mass-spectrometric U-235. 0.07 1.0 0.07
measurements (A) U-234: 0.31 1.0 0.31
Half life Standard uncertainty U-228: 0.07 1.0 0.07
’ of the half life (A) 1-235: 0.07 1.0 0.07
-234: 0.25 1.0 0.25
Uraniunm mass fraction Certificate value (13) 0,003 1.0 0.003
in SRM 960
Quantitative dissolution Estimated (B) 025 1.0 0.25
Gravimetric Estimated (B) 0.10 10 0.10
measurements
Photon-emitting - - Limit of detection (B) [¥] - 100. 0.001 0.10
impurities :
Relative Combined Standard Uncertainty of the Output Quantity, u ), (%) U-238: 0.30
‘ - * : U-235: 0.31
U-234; 0.49 ]
Coverage Factor, k& x2
Relative Bxpanded Uncertainty of the Oufput Quantity, Uly, (%) U-238: 0.60
: ‘_ U-235: 0.62
U-234: 098 |

SRM 4321C, page 4 of §

*lJotes and references are on pages 5 and 6.
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NOTES

[a} The Sievert is the SI unit for dose equivalent. See reference [1]. One pSv is equal to 0.1 mrem.
Distance from Ampoule {cm): 1 30 100 ‘
Approximate Dose Rate (uSv/b): <01 - -
{b] The stated uncertainty is two times the standard uncertainty.
[e] Massic activity is the preferred name for the quantity activity divided by the total mass of the sample.

See reference [1].

{d] The reported valtue, y, of massic activity (activity per unit mass) at the reference fime was not
measured directly but was derived from measurements and calculations of other gquantities. This can
be expressed asy = flepxg,x3 - . x,), where fisa mathematical function derived from the assumed

model of the measurement process.

The value, x;, used for each input quantity i bas a gtandard uncertainty, u(x;), that penerates a
corresponding uncertainty in ¥, wi(y) = |opier| -ulx), called a component of combined standard
uncertainty of y. ‘

The combined standard uncertainty of y, u (1), 15 the positive square root of the sum of the squares
of the components of combined standard uncertainty.

The combined standard uncertainty is multiplied by a coverage factor of & = 2 to obtain U, the
. expanded uncertainty of y.

Since it can be assumed that the possible estimated vales of the massic activity are approximately
_pormally distributed with, approximate standard deviation u,(y), the unknown value of the massic

activity is believed to lie in the intervaly £ U with a level of confidence of approximately 95 percent.

-]
L]
-

For further information an the expression of uncertainties, see references [2] and [3].

[e] The value of each standard uncertainty component, and hence the value of the expanded uncertainty
itself, is a best estimate based upon all availablée information, but is only approxirnately known. That
is to say, the "uncertainty of the uncertainty’ is Jarge and not well knowm. This is true for
uncertainties evaluated by statistical methods (e.g. the relative standard deviation of the standard -
deviation of the mean for the massic count rate is approximately 50%) and for uncertainties evaluated
by other methods (which could easily be over estimated or under estimated by substantial amounts).

The unknown value of the expanded uncertainty is believed to lie in the interval U/2 to 20 (i.e., within
a factor of 2 of the estimated value).

[f] Estimated limits of detection for photon-emitting impurities are:
14 yns'l-gﬁl for energies between 8 and 59 keV,
1.1 y-5~ eg™? for energies between 67 and 88 keV,
0.5 y-s7? -g~ ! for energies between 102 and 197 keV,
0.3 Y‘s“’ ‘g‘l for energies between 203 and 762 keV,
02 T-s"l-g"l for energies between 770 and 996 keV, and
0.1 yes~lvg™! for energies between 1006 and 1900 keV,
provided that the photons are separated in energy by 4 keV or more from photons emitted in the
decay of uranium-238, uranium-233, uraninm-234, or their progeny.

[g) The stated uncertainty is the standard uncerfainty, See reference [3].

SRM 4321C, page S of 6
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[h] Relative standard uncertginty of the input quantity x; .

[i} The relative change in the output quantity y divided by the relative change in the input quantity x;.
If |ay/a; |~ (x;y) = 1.0, then a 1% change inx; results in a 1% change in y. If |avlax ] - (fy) = 0.05,
then a 1% change in x; results in a 0.05% change in y.

il Relative camponent of combined standard uncertainty of output quantity y, rounded to two significant
figures or less, The relative component of combined stapdard uncertainty of y is given by w,(y)/y =
\Gy/a, | »u(n)ly = |8/ae |« (xyly) « ulx)hy. The numerical values of u(x)r,, | 8y/ax| - (xdy), and u; (),
all dimensionless quantities, are listed in ¢olumns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zera or negligible.

[X] The standard uncertainty for each undetccted impurity that might reasonably be expected to be
present. is estimated to be equal to the estimated limit of detection for that impurity, i.e. wu(x)x,; =
100%. |aw/a|- () = {(response per Bq of impurity)/(response per Bq of U-238)}« {(Bq of
impurity)/(Bg of U-238}}. Thus w(y)ly is the relative change in y if the impurity were present with
A massic activity equal to the estimated limit of detection.

REFERENCES

{1] International Crganization for Stzxndardization (1SO), ISO Standards Handbook - Quan tities and Units,,
1993. Awvailable from the. American Natiopal Standards Institute, 11 West 42nd Strect, New York,
NY 10036, U.S.A. 1-212-642-4900. '

[2] International Organization for Standardization (ISO), Guide to the Expression of Uncertainty in
Measurement, 1993, Available from the American Natioflal Standards Institute, 11 West 42nd Street,
- New York, NY 10036, U.S.A. 1-212-642-4900. (Listed under 15O miscellaneous publications as "ISO
Guide to the Expression 1993") . ' T

[3] B. N. Taylor and C. E. Kuyatt, GL:Lidelin,cs for Evaluating and Expressing the Uncertainty of NIST .
Measurement Results, NIST Technical Note 1297, 1994, Available from. the Superintendent of |
- Documents, U.S. Government Printing Office, Washington, DC 20407, U.S.A. :

[4] National Council on Radiation Protection and Measurements Report No. 58, A Handbook of

Radioactivity Measurements Procedures, Second Edition, 1985. . Available from the National Council
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A. -

[5]  Evaluated Nuclear Structure Data File (ENSDF), August 1997.

SRM 4321C, page 6 of 6
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Standard Reference Material 432,1(3
Natural Uranium Radioactivity Standard

s Standard Reference Material (SRM) consists of radioactive natural uramum nitrate apd mitric aocd
solved in 5 mL of distilled water. The solution is contained in 2 Hame-sealed NIST borosilicate-glass
poule, The SRM is intended for the calibration of alpha-particle counting instruments and for the
mitoring of radiochemical procedures. : ' ’

Radiological Hazard,

ie SRM ampoule contains uranium-238, uraninm-235, and uramium-234 with a total activity of approxmately
00 Bq. Uranium decays by alpha-particle emission. The progeny of uranium-238, pranium-233, and
anium-234 have a total activity of approximately 2600 1q and decay by alpha- and beta-particle emission.
one of the alpha or beta particles escape f1om the SRV ampoule. During the decay process X-rays and
unma rays with encrgies from 11 keV to 2.0 MeV are also emitted. Most of these photons eseape from the
RM ampoule but their intensities are so small that they do not represent a radiation nazard., Approrimate
nshielded dose ratesat several distances (as of the reference tirne) are given in note [n)*, The SRM should
e used only by persons qualified to handle radioactive material.

.

L - Chemical Hazard

he SRM ampoule contains nitric acid (HINO,) with'a concentration of 1 mole per litex of water. The solution
& corTosive and represents 2 health nazard if it comes, in contact with eyes or skin, If the ampoule is_to be
spened fo transter the soluton, the recommended procedure is given on. page 2. [The ampoule should be
spened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at temperatire between 5 and 65 °C. The solution in an unopened
ampoule should remain stable and homogeneous until at least August 2007, '

The ampoule (or any subsequent container) should always be clearly marked a8 contaiping radioactive
material, If the ampoule is transported:it should be packed, marked, labeled, and- shipped in accordance with
the applicable national, international, and carTier regulations. The solution in the ampoule is & dangerous
good (hazardous material) both because of the radipactivity and because of the strong acid,

Preparation
“This Standard Reference Material was prepared in the Physics Laboratory, Jonizing Radiation Division,
Radioactvity Group, J.MR. Hurchinson, Group Leader. The overal) techmical direction and phiysical

measurements leading to certification were provided by L.L. Lucas of the Radioacuviry Group.

The support 28p2cts involved in the preparation, certification, and igsuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M, Trabey.

(aithersburg, Maryland 20899 Thomas E. Gills, Chiel
November 1997 : : Standard Reference Materials Program
SR 43210, prgs  uf B Mideres and refeTencts ave O PREEs d and 6.
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. Recommended Procedure for Opening the SR Ampoule

If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition
comparable to that of the SRM solution. : ‘

Weur eye protection, gloves, and protective clothing and wark over a tray with absorbent paper in it.

Work in 8 fume hood. Ip addition to the radipactive material, the solunon contains strony acid and
is corrosive. -

Shake the ampoule to wet oll of the inside surface of the ampoule, Retum the ampoule to the
upright position.

Check that all of the fiquid has drained out of the neck of the ampoule. If necessary, gently tap the .
peck to speed the process. ‘ ‘

Holding the ampoule upright, score the narrowest part of the neck with a seribe or diamond pencil.
Lightly wet the scored lime. This reduces the cr

ack propagation velocity and makes for a cleaner
breuk.

Hold the ampoule upright with a paper towel, 4 wiper, of A suppo
from you, Using a paper towel of wiper to avoid contamination,

pressing the parrowest part of the neck
you,

rt jig. Position the scored line away
snup off the top af the ampoule by
away from you while pulling the tip of the ampoule towards

Transfer the solution from the ampoule using a 'pycrgumn:tsr or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTEL ' :

) ., Seal any unused 'S?\M'. solution in 2 fame-sealed

glass ampoule, if possible, to mifimize the —
+ evaporation loss. : -

s also reference [4]*.

SR 2

]
-

3

vy
v
Vs

3 2ol

. PR

"Notes and refersncss are on pages 5 und 5.

000204



PROPERTIES OF SRM 4321C
(Ceritfied values are shown in bold type)

oqurce identification mimber

\ NIST SRM 4321C

hysical Properties:

;ource description.

\ Liquid in flame-sealed NIST porosilicate-glass ampoule

s.mpoule specifications

Body outside diametier
Wall Thiclness
Barium content
Lead-oxide content
Other heavy glements

(16.5 £ 0.5) mm
(0.60 + 0.04) mm
Less than 25% -
Less than 0.02%
Trace quantities

Solution density

‘ (1,083 £

0.001) g-mL ™" at 21.4 °C [b}*

Solution mass

\ (5,258 + 0.002) g [0]

(hemical Properties:

Solution composition

Chemical Concentration Wlags Fraction
Formula (mol-L.™Y (g5 h)

H,0 53 0.91
FNO, 1.0 - 0.06
U0, (NO3) 0.09 0.03

Radiologica) Propefties:

. Radiouuclide

U-235, and U-234)

r

Referance fime

\ Natural Uranium (vidure of U-238,

L) \ 1200 EST, 1 August 1987

—
[ —

Massic activity of the soluiion [c]

242.0 Bg-g~b
‘1114 Bq-g ™t
2331 Bgrg ™"

U-238:
U-235:
U-234:

Relative expanded uncertainty (k=2)

U-238:-
Y-235
-234d:

0.60% [d]} [e)
0.62% [d) [e]
0.98% [d] [¢]

e

Mags fraction of uramium

\ (0.01960 + 0.00010) g-g”! [b)

rPhoton-tmitting impurities

: ‘ None detected (f]

[ I

Talf lives used

.

Uranium-235: (7.03

Uranjum-238; (4468 % 0.003) % 10%a (g
g = 0,005) x 10° a [g)

Uranium-234: {2,455 2 0.006) x 10° a [g]

(Measuring instruments

Mnss specirometer, silicon surface-barrier detector, and
dn(o+B) liquid-scintillation countiny systems. -

|

ST 43710, page Zof 6

" nigres and refzrencss ar: on pages Zand 6
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EVALUATION OF THE UNCERTAINTY OF THE MA.SSIC ACTIVITY [d)*

‘nput Quantity &, Methad Used To Bvaluate w(x;), Relative Relative | Relative
source of uncertainty the stapdard uncertainty of x; Uncertainty | Sensitivity | Uncertdinty
7 (A denotes evaluation by Of Input Factor, Of Output
(and. individual statistical methods Quantity, | G - Quantity,
“ertainty cOMPOREDLS ) (B) denotes evaluation by wie)ag, (i u, (W,
where appropriate) : other methods (%) b i) (%) i)
.opit uranium atom Standard deviation of the mein u-23g 0000 - 10 0.001
stion o SRM 960 | for repeated masg-spectrometric | U-235: 0.07 1.0 0.07
‘ measurements (A} U-234: 031, 1.0 0.31-
If life , Standard uncertainty U-238: 0.07 1.0 0.07
of the half life (A) ‘ U-235 007 1.0 0.07
U-234: 025 1.0 0.25
anium mass fraction Certificate value (B) 0.005 1.0 0.003
SRM 960 '
santitative dissohition Estimated (B) \ 0.25 \ 1.0 l 0.25
ravimeric Estimated (B) 0.10 10 0.10
gASUTELINCnis
Ioton-emitting Limit of detection (B) [k] 0. 0.001, 0.10
apurities S : . ’ '
elative Combmm‘l Standmd Oneer rainty of the Output Quanﬂw uc(v)/v (%) U-338: 0.30
- U-235: - 0.31
i . 1J-234: 0.49
N . ® . 8 a ¢ —
soverage Factor, & ’ ) %2
imlative r*"na.ndcd Uncerrainry of the Output Quantiry, Uk, (%) ' [U-238: ~ 0.60
‘ U-235: 0.62
U-234: 0.98
SEM 4300 pege 4 of B #Npoues und refersnets ars on pagss und b,
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g

. decay of uranivm-238, wranium-223, uraninm- 254, of thelr progeny.

NOTES

The Sievert is the 51 unit for dose equivalent. See reference (1)
Distance from Ampoule {cm): 1 730 100
Approximate Dose Rate (uwSv/h): <.l - -

One pSv is equal to, 0.1 mrem.

The stared upcertainty is two imes the standard uncertainty.

Massic activity is the preferred name for the quantity detivity djvided by the total mass of the sarnple.
See reference [1). '

The reported value, ¥, of massic activity {activity per unit mass) at the reference time was not
mensured directly but was derived from measurements and calculations of ather quantities. This can
be expressed as ¥ = flep o Xy o o where f is 8 mathematical function derived from the assumed

‘model of the measurement process.

The value, x;, used for each imput quantity i has o standard uncertainty, w(x;) that generates a

corsespondding uncertainty iy, w) = | By/| ) called a component of combined. standard
upcertainty of y.

The combined standard aneertainty of y; 0, s the positive square oot of the sum of the squares
of the components of combined standard uncertamty.

The combined standard uncertainty i multiplied by a coveragt factor of k = 2 to obtain U, the:
expanded uncertainty of y. : )

.
.

Since it can be assumed, that the possibfe estimated values of the massic agtivity
normally distributed with approxmate standard deviation u{y), the unknown vala

e of the massic
activity is believed to lie in the interval yt U with 2 level of counfiden

ce of approximately 95 percent.

& -

. - L .
For further information on the expression of uncertainties, see references 12] and. {3},

“The value of each standard gocertanty component, and hence the val

ue of the cxpdndcd uncertainty
itgelf, [s a best estimate based upoD o1l available information, but is only approximately known. That

i to say, the “uncertainty of the uncertninty" is large and not well known, This is true for
uncertainties evahuated by statistica) methods {e.g. the relative standard deviation of the standard
deviation of the mean for the massic count Taie is approximately 50%) and for nncertainties evaluated
by other methods (which could casily be over estimated or under estimated by substantial ATIOUNTS).

The unknown value of the expanded ancertainty is believed to lie in the interval U2 w0 2U (e, within
a factor of 2 of the estimated value).

Estimated limits of detection for photon-emitting impurities are:
1.4 y:s™!-g7} for epergies between g and 39 keV,
1.1 7-5”‘- —! for energies betwsen - 67 and 88 keV,
0.5 78 b =1 for spermes between 102 and 197 ke,
0.3 ‘,'-s'l~ for energiss berween 205 and 762 keV,
02 yrs b for energies berwesn 170 and 996 keV, and
~} for epergies between 1006 and 1900 keV,

UG

g 3 L
|

-1

yg ba W

01 ys™

provided that the photons are separated in energy by 4 keV or more from photons emitted in the

The stated uncertainty is the srandard uncertainty, Ste referenee [5).

STM 4321C, page Saf b

are approximately
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Relative standard uncerteinty of the input quantiry &;.

The relative change in the output guantity y divided by the relative change in the input quantity x;.
It | dyidy) () = 1.6, then a 1% change in¥; results in a 1% change iny. If \av/ay] (i) = 0.05,
then 8 1% change in y; results in a 0.05% change in y. ' ‘ :

Relative component of combined standard uncertainty of output quantity y, rounded to two significant
figures or less, The relative component of combined stapdard uncertainty of y is given by t(y)/y =
\aylax; | uley = | Byrae;| - (eily) = wlxix;. The numerica) values of u{x)i;, | Byl |+ () and w(v)y,

all dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value in column

5 ig ecual to the value in column 4 multiplied by the value in column 3, The input quantities are
independent, or very nearly so. Hence the covarinnces are zero or pegligible.

The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal (0 the estimated himit of detection for that impurity, Le. w(x)y =
100%. |apiex| < (xy) = ((response per Bg of impurity)/(response pet Bq of U-238)} {(Bq of
impurity¥(Bq of 1-238Y) . Thus u(y)ly is the relative change in y if the impurity were present with
a massic activity equal to the estimated Hmit of detection.

. - REFERENCES

International Or ganization for Stapdardization (ISG), SO Standards Handbool - Quantities and Units,
1993, Available from the American National Stan‘clards Institute, 11 West 42nd Street, New Yarle,
NY 10036, U.S.A. 1-212-642-4900. : :

International Organizatioh for Standardization (ISO), Guide fo the Expression of Uncertainty in
Measurement, 1953, Available from the American Mational Standards Institute, 31 West 42nd Street,

ew Yeork, NY 10036, U.S.A. 1-212-642-4900. (Ligted under ISO miscellansous puglications as "1SO
_ Guide fo the Expression 1993%) v ' '

} B. N. Taylor and C. E. Kuyatt, Guidelines for Eveluating and Expressing the Uncertainty of NIST

Measurement Results, NIST Technical Note 1297, 1994/ Available from thé Superintendent of
Documents, U.S."Government Printing Office, Washington, DC 20407, U.S.A, :

o Nationil Counci] on Radiation Protection and Measurements Report No. 58, A Handbook of

Radipactivity Measurements Procedures, Second Edition, 19835, Available from the Nationa! Council

on Radiation Protectioni and Meusurements, 7310 Woodmont Avenue, Bethesda, MD 20814 US.A

5) Evaluated Nuciear Structure Data File (ENSDF), August 1997.
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0405097
Client Name: Kent & Sullivan Inc.
Client Project Name: Ross Adams
Client Project Number:

Client PO Number:

Client Lab Sample | COC Number | Matrix Date Time

Sample Number Collected | Collected
HR-01 0405097-1 SOLID 06-May-04 19:00
MR-01 0405097-2 SOLID 07-May-04 13:30
MR-02 0405087-3 SOLID 07-May-04 13:20
GR-01 0405097-4 SOLID 07-May-04 13:11
GR-02 0405097-5 SOLID 07-May-04 13:38
GR-03 0405097-6 SOLID 07-May-04 14:00
GR-04 0405097-7 SOLID 07-May-04 14:20
GR-05 0405097-8 SOLID 07-May-04 14.38
GR-06 0405097-9 SOLID 07-May-04 14.58
GR-07 0405097-10 SOLID 07-May-04 15:10
GR-08 0405097-11 SOLID 07-May-04 15:10
GR-09 0405097-12 SOLID 07-May-04 15:20
GR-10 0405097-13 SOLID 07-May-04 15:35
QM-01 0405087-14 SOLID 03-May-04 13.40
QM-02 0405097-15 SOLID 03-May-04 14:00
QM-03 0405097-16 SOLID 03-May-04 14:20
300-01 0405097-17 SOLID 04-May-04 9:50
300-02 0405097-18 SOLID 07-May-04 16:30
700-01 0405097-19 SOLID 07-May-04 17.00
700-02 0405097-20 SOLID 07-May-04 17:30
700-03 0405097-21 SOLID 07-May-04 17:20
700-04 0405097-22 SOLID 07-May-04 18:00
500-01 0405097-23 SOLID 07-May-04 13:00
900-02 0405097-24 SOLID 07-May-04 12:10
900-03 0405097-25 SOLID 07-May-04 12:30
900-04 0405097-26 SOLID 07-May-04 19:00
900-05 0405097-27 SOLID 07-May-04 1840
OSA-01 0405097-28 SOLID 06-May-04 14:00
CSA-02 0405097-29 SOLID 06-May-04 19.00
OSA-03 0405097-30 SOLID 08-May-04 17.00

Page 1 of 1 Paragon Analytics

LIMS Version: 5.018A

Date Printed: Tuesday, May 18, 2004
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PR

Paragon Analytics, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Kewt & Sflivén  WORKORDER NO: DYDs0G 7

OJECT MANAGER: WNedbie 20  INITIALS: Qw DATE:

5//2/07

1. Does this project require any special handling in addition to standard @ No
Paragon procedures?
IS PRE-SCREENING REQUIRED? (radiochemistry, DOE, etc.) No
2. Are custody seals on shipping containers intact? How many custody seals N/A No
are provided? Kok
3. Are the custody seals on sample containers intact? @ Yes No
4. Is there a Chain-of-Custody (COC) or other representative documents, No
letters, or shipping memos?
5. Is the COC complete? ) _ N/A @ No
Reli11quishedf Yes_\_/ﬁ o Analyses Recjues‘ned: Yes N o
6. Is the COCin agreement with the samples received? | N/A Yes No
No. of Samples:  Yes _Ao__ Sample ID's: Yes_‘/_/No__
Matrix: Yes _\_/ﬁ b____ No. of Containers: Yes ___/KI o
7. Were COC (if applicable) and sample labels legible? ’ @ No
8. Were airbills present and/or removable? N/A No
9. Are all aqueous samples requiring chemical preservation preserved correctly @ Yes No
(excluding volatile organics)? ' .
Are all aqueous non-preserved samples at the correct pH? Yes No
10. Is there enough sample for requested analyses? If so, were samples placed No
in the proper containers?
1 1. Are all samples within holding times for the requested analyses? Cﬁ@ No
12. Were all sample containers received intact? (not broken or leaking, etc.) @ No
13. Are samples requiring no headspace (volatiles, reactive cyanide/sulfide, @ Yes No
radon), headspace free? Size of bubble: ___<green pea; __ > green pea
(List sample IDs and affected containers on Page 2)
14, Were samples checked for and free from the presence of residual chlorine? Yes No
L 5. Were the sample(s) shipped on ice? ' N/A Yes No
16. Were cooler temperatures measured at 0.1 -6 °C? IR Gun Used*: (1D 2 | N/A Yes @@
17. Were all samples cooled that should have been cooled? N/A Yes @
Cooler #'s 924 g8 g7 747 _SbF R
Temperature . 0" 22 5° ° /97 °C

Project Manager Signature / Date:

*

7° / /2"
thby fzin  S12/6F

IR Gun #1 (orizinal):  Raytek, SN SC-PM3/T29403
IR Gun #2 (newer):. Oakton, SN 25CIR1201

FORM 201r16.frm (4/10/2002)

A NO RESPONSE TO ANY QUESTION EXCEPT # 1 REQUIRES THE (EJMPLETION OF PAGE 2 OF THIS FORM
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Paragon Analytics, Inc. -- Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Kent o S diyen WORKORDER NO: 0905029 F
PROJECT MANAGER: Nodbi, Tz  INITIALS: (A  DATE: 5 //”2,/"/ |

i Custody seals broken (on outside of shipping container or on sample containers).

Il No Chain-of-Custody (COC) present. )

[l Number of samples on the COC do not match the number of samples received.

Il Aqueous samples not preserved correctly (see pH discussion below).

.1 SVOC samples contained residual chlorine (list sample 1Ds and affected containers below).
)(‘ Samples received at inappropriate temperature.

1 Insufficient sample to perform requested analyses.

i Extraction or analytical holding times expired in transit.

i Broken/leaking bottles and intact bottles received in same cooler (list affected sample IDs below).
(l No analyses requested.

- Incorrect sample type received.

A4 VOAs, reactive CN/S, radon not headspace free (list sample IDs and affected vials below).

!l Airbills not present and/or removable (record applicable shipper’s tracking number below).
t Other (describe below).

Describe discrepancy: ) _
Al Soncgles cecedvedd beboen 97 - /5° 0. Refer fo paso /

Lo Coolec e, FUKWS‘_ Aol r\’—éﬂzf' s D&Tu,iu,fvc’;/ /lﬁéél_a Loe
Conlec l'/D»‘\.)lfﬂf\:\"S fﬂiuﬁ(/cn’qf 108 Ii’ﬁaéﬁp/ u.ﬂ J}ﬁs}a/f’_c

-]

Was the client contacted? __ No; »/ Yes: Name &M }i&ﬂ’l‘l Date/Tiineé/ / -7//04/
Was the pH of any sample adjusted by the laboratory? ___No; ___Yes (see Table below):

NOTE: No pH adjustments shall be made without prior consent of Project Manager. After pH
adjustment, hold metals and radchem samples > 16 hr before analysis.

Sample ID Initial pH- Final pH Type of Reagent Lot No. of Reagent Used Initials / Date / Time
(wait 30 min} Used

Was the laboratory directed to proceed with the analysis of any samples yielding the presence of residual ‘
chlorine? __ No; _ Yes (see notes above).

Project Manager Signature / ]jate: ﬂu 4/ 2/04 00 02 17

.
PADA 01T A Fem (ATNAMNNN Dama af O
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097

Project Manager: Debbie Fazio nitials: AW Date:  05/12/04

COOLER #: 924 External Micro R Meter Reading (i R/hr): 190
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i1 R/hr):
0405096-1-1 MSED-01 < background
0405096-1-2 MSED-01 < background
0405096-2-1 MSED-02 < background
0405096-2-2 MSED-02 < background
0405096-2-3 MSED-02 < background
0405096-3-1 MSED-03 < background
0405096-3-2 MSED-03 < background
0405096-3-3 MSED-03 < background
0405096-7-1 MSED-07 < background
0405096-7-2 MSED-07 < background
0405096-7-3 MSED-07 35
0405096-8-1 MSED-(08 75
0405096-8-2 MSED-08 < background
0405096-8-3 MSED-08 30
0405096-9-1 MSED-09 < background
0405096-9-2 MSED-09 < background
0405096-9-3 MSED-09 150
0405096-10-1 MSED-10 > background
0405096-10-2 MSED-10 30
0405096-10-3 MSED-10 40
0405096-16-1 SSED-06 < background
0405096-16-2 SSED-06 < background
0405096-16-3 SSED-06 < background
0405097-2-1 MR-01 70
0405097-2-2 MR-01 60
0405097-2-3 MR-01 80
0405097-3-1 MR-02 85
0405097-3-2 MR-02 85
0405097-3-3 MR-02 85
0405097-17-1 300-01 800
If applicable, was the client contacted? YES / NO /NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

40229
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio ' Initials: AW Date: 05/12/04
COOLER #: 898 External Micro R Meter Reading (i R/hr): 140
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405096-4-1 MSED-04 < background
0405096-4-2 MSED-04 < background-
0405096-4-3 MSED-04 < background
0405096-11-1 SSED-01 < background
0405096-11-2 SSED-01 < background
0405096-11-3 SSED-01 < background
0405096-26-1 SOIL-02 < background
0405096-26-2 SOIL-02 < background
0405096-26-3 SOIL-02 < background
0405096-27-1 SOIL-04 < background
0405096-27-2 SOIL-04 40
0405096-27-3 SOIL-04 < background
0405096-28-1 SOIL-05 30
0405096-28-2 SOIL-05 : < background
0405096-28-3 SOIL-05 < background
0405097-4-1 GR-01 < background
0405097-6-1 ' - GR-03 < background
0405097-13-1 GR-10 < background
0405097-14-1 QM-01 < background
0405097-16-1 QM-03 < background
0405097-18-1 300-02 45
0405097-19-1 700-01 1000
0405097-19-2 700-01 950
0405097-19-3 700-01 1100
If applicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

400221
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date: 05/12/04
COOLER #: 897 External Micro R Meter Reading (n R/hr): 320
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405096-5-1 MSED-05 < background
0405096-5-2 MSED-05 < background
0405096-5-3 MSED-05 < background
0405096-21-1 GEN-01 28
0405096-21-2 GEN-01 28
0405096-22-1 GEN-02 30
0405096-22-2 GEN-02 29
0405096-22-3 GEN-02 < background
0405096-22-4 GEN-02 < background
0405096-22-5 GEN-02 < background
0405096-23-1 GEN-03 < background
0405096-23-2 GEN-03 < background
0405096-24-1 GEN-04 < background
0405096-24-2 GEN-04 < background
0405097-9-1 GR-06 30
0405097-11-1 GR-08 < background
0405097-15-1 -~ ~ QM-02 - < background
0405097-20-1 700-02 250
0405097-24-1 900-02 1500
0405097-25-1 900-03 300
0405097-27-1 900-05 100
If appiicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

pAGE 2 OFO@ZZ"?




SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date: 05/12/04
COOLER #: 749 External Micro R Meter Reading (i R/hr): 300
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405096-6-1 MSED-06 40
0405096-12-1 SSED-02 40
0405096-12-2 SSED-02 < background
0405096-12-3 SSED-02 < background
0405096-18-1 SSED-08 < background
0405096-18-2 SSED-08 < background
0405096-18-3 SSED-08 30
0405096-19-1 SSED-(09 < background
0405096-19-2 SSED-09 < background
0405096-19-3 SSED-09 < background
0405096-25-1 SOIL-01 < background
0405096-25-2 SOIL-01 < background
0405096-25-3 SOIL-01 < background
0405097-1-1 HR-01 140
0405097-5-1 : GR-02 < background
0405097-7-1 _ GR-04 90
0405097-28-1 - 0OSA-01 1200
0405097-28-2 OSA-01 1100
0405097-28-3 OSA-01 1200
If applicable, was the client contacted? YES / NO/NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

%]223
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio Initials: AW Date: 05/12/04
COOLER #: 868 External Micro R Meter Reading (p R/hr): 320
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i1 R/hr):
(0405096-13-1 SSED-03 < background
0405096-13-2 SSED-03 < background
(0405096-13-3 SSED-03 < background
0405096-14-1 SSED-04 < background
0405096-14-2 SSED-04 < background
0405096-14-3 SSED-04 < background
0405096-15-1 SSED-05 < background
0405096-15-2 SSED-05 < background
0405096-15-3 SSED-05 < background
0405096-17-1 SSED-07 < background
0405096-17-2 SSED-07 < background
0405096-17-3 SSED-07 < background
0405096-20-1 SSED-10 < background
0405096-20-2 SSED-10 < background
0405096-20-3 SSED-1¢ < background
0405097-8-1 GR-05 < background
0405097-10-1 ‘ GR-07 < background
0405097-12-1 GR-09 < background
0405097-21-1 700-03 800
0405097-21-2 700-03 950
0405097-21-3 - 700-03 850
0405097-26-1 900-04 95
0405097-29-1 0OSA-02 180
0405097-29-2 OSA-02 150
0405097-29-3 OSA-02 ' 160
0405097-30-1 OSA-03 200
0405097-30-2 OSA-03 250
0405097-30-3 OSA-03 150
If applicable, was the client contacted? YES/ NO / NA Client Rep, Name: Date/Time:

Project Manager Signature/ Date:

PAGE 5 OF %0224




SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405096 & 0405097
Project Manager: Debbie Fazio  Initials: AW Date:  05/12/04
COOLER #: 22 External Micro R Meter Reading (p R/hr): 260
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405096-29-1 SOIL-07 < background
0405096-29-2 SOIL-07 < background
0405096-29-3 SOIL-07 < background
0405096-30-1 SOIL-08 45
0405096-30-2 SOIL-08 40
0405096-30-3 SOIL-08 40
0405096-31-1 SOIL-09 < background
(405096-31-2 SOIL-09 < background
0405096-31-3 SOIL-09 < background
0405096-32-1 SOIL-10 55
(0405096-32-2 SOIL-10 50
0405096-32-3 SOIL-10 65
0405097-22-1 700-04 450
0405097-23-1 900-01 110
0405097-23-2 900-01 110
0405097-23-3 900-01 ' 140
If applicable, was the client contacted? YES / NO / NA Client Rep. Name: Date/Time:

Project Manager Signature/ Date:

PAGE (&9 OF 0@0225
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Alpha Spectroscopy

Quality Control Data

Weekly Background, Energy, and
Efficiency Calibrations
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Alpha Spec Calibration Source Re-Certification

RANSTWLPAHACLCRTI04 XLS

Primary Certified Source

Source PA! ID 190 was recalibrated by Isotope Products Laboratories on 03-01-2003 and recieved by PAI on 03-04-2003,

Source ID: §2MiX223027; PAI ID 190 {Labled #9)

Total Acivity: 3754 dpm
Ref. Date: 3M1/03
Count Date: 3/22104
U-234 Activity: 79.06% = 2967.90 dpm (decay corrected)
Am-241 Activity: 19.20% = 718.56 dpm (decay corrected)

Combined Activity: 3687.46 dpm (decay correcied)

Detector 13 Efficiency Determination

Court Am-241 U-234 count  Combined Known detector
Source Serial # PALID Segential # Date net cts net cts dur(s) cpm dpm efficiency
92MIX223027 190 97-19-103-09 3/22{04 7824.85 32918.75 2100 1164126 3687.46 31.57%
Sources 1 through 8 activity determination
Count Am-241 U-234 count detector Am-241 U-234  combined
Source Serial # PA!ID Seqential # Date netcls net cis dur (s) efficiency  dpm dpm dpm
92MiX2203026 182 97-19-103-01 3/22/04 13674.65 81078.76 2100  31.57% 1237.58 7337.81 857540
92MIX2203028 183 §7-19-103-02 3/22/04 15497.65 153089.76 2100 31.57% 1402.57 13854.97 15257.54
92MI[X%2203024 184 97-19-103-03 3/22/04 7203965 74346.76 2100 31.57% 6519.75 6728.55 13248.30
92MIX2203021 185 97-19-103-04 3/22/04 2230865 63564.76 2100 31.57% 2019.07 §752.75 7771.83
92MIX2203025 186 97-19-103-05 3/22/04 10250465 126056576 2100 31.57% 9276.90 11408.33 20685.23
92MIX2203022 187 97-19-103-06 3/22/04  77656.69 - 83352.76 2100 31.57% 7028.11 7543.61 14571.72
92MIX2203023 188 97-19-103-07 3/22/04 - 46378.65 . 70580.76 2100  31.57% 4197.37 6387.72 10585.09
92MIX2203029 189 97-16-103-08 3/22/04 ' 34B81.65 21999276 2100 31.57% 3156.87 19909.84 23066.71
Detector 13 Efficiency Verification B o % difference
Count Am-241 .U-234 .count Combined Known detector from
Source Serial # PAIID Seqential # Date net cts netets dur(s) cpm~ ~ dpm efficiency  1st count
92MIX223027 190 97-19-103-09 3/22/04° ~ 7546.89° 3224176 ° . 2100 1136.813 3687.46 30.83% 2.35%
Sources 1 through 8 activity re-verification
Combined Combined  Percent Within 5% of
Observed  Certified  Difference Cerlified value
Source Serial # PAl ID Seqential # dpm dpm* % Yes/No
92MIX2203026 182 97-19-103-01 857540 8730.07 1.77% Yes
92MIX2203028 183 97-19-103-62 16257.54 = "15767.93 '3.24% Yes
92MiX2203024 184 97-19-103-03  13248.30 13617.34 1.99% Yes
92MiX2203021 185 97-19-103-04 7771.83 8130.72 4.41% Yes
92MiX2203025 186 97-19-103-05 2068523  20051.92 1.27% Yes
92MIX2203022 187 97-18-103-06 14571.72 15242.25 4.40% Yes
92MIX2203023 188 97-15-103-07 10585.09 10755.77 1.569% - - Yes
92MIX2203029 189 97-19-103-08 Yes

23066.71 . 23263.22 0.84%
*Sources 185,186,187, & 188 decay corrected o 04/01/03.

*Sources 182,183,184, & 188 decay corrected to 05/01/03.
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-May-03  12:00 PST

Half Life (U-235):  (7.037 £ 0.011)E+08 years Source Na.: 92M1IX2203026

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 3.354 nCi (124.1Bg) Am-241: 0.5793 nCi (21.43Bq)

U-235: 0.08566 nCi (2.429 Bq) Total Activity: 3.999 nCi (148.0Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportlonal counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998,

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.7%
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: t 0.0%
D. Total uncertainty at the 98% confidence level: + 3.1%

Notes:
- See reverse side for ieak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1988,
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4483 o/min in 2r on 11 Apr 03,

Da .—\-«u./( ‘E,VV‘E;J L{ . Dﬂ" (-qL A / -.5—:"1,1*(-7):"*(‘,‘ =

Quality Control Ddte Signed IPL Ref. No.: 987-7

150 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91255 1800 Morth Keystone Street  Burbank, Califorr\%&ﬂ@ 34
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An Eckert & Ziegler Company Fax 661-257+8303 fECal é{

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionueclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: - EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 £ 0.006)E+05 years Reference Date: 1-May-03  12:00 PST

Half Life (U-235):  (7.037 £ 0.011}E+08 years Source No.: 92MIX2203028

Half Life (Am-241): 432.17 £ 0.66 years

Contained Radioactivity:

U-234: 6.467 nCi (239.3Bq) Am-241: 0.6366 nCi {23.55Bq)

U-235: 0.1135 nCi {4.200 Bq) Total Activity: 7217  nCi (267.1 Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: , None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1982,

Uncertainty of Measurement:

A. Type A (random} uncertainty: + 0.7%
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: £ 0.0%
D. Total uncertainty at the 99% confidence level: * 3.1%

Notes:
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain lmpl:cmt traceability
for a number of nuclides, based on the blind assay (and tater NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 8091 o/min in 2x on 11 Apr 03.

T PR i PP

ijuath Control Daté Signed IPL Ref. No.: 987-7

1S0O 9001 CERTIFIED
Medical iImaging Laboratory industrial Gauging Laboratory
14937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California Q1QCQ 2 3 5
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: tJ-235 P.0O. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 £ 0.006)E+05 years Reference Date: 1-May-03  12:00 PST

Half Life (U-235): (7.037 = 0.011)E+08 vears Source No.: 92MIX2203024

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 3.227 nCi (119.4 Bq) Am-241; 2.866 nCi (106.0 Bg)

U-235: 0.05205 nCi (1.926 Bq) Total Activity: 8.145 nCi (2273 8q)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of aclive deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Covern None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 0.6%

B. Type B (systematic) uncertainty: * 3.0%

C. Uncertainty in aliquot weighing: + 0.0%

D. Total uncertainty at the 99% confidence leve!: + 3.1%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to estabiish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials {As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years,

- This source had a total alpha surface emission rate of 6889 o/min in 2x on 11 Apr 03.
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235): (7.037 £ 0.011)E+08 years Source No.: 92MIX2203021

Half Life (Am-241): 432,17 + 0.66 years

Contained Radioactivity:

U-234: 2.731  nCl (101.0 Bq) Am-241: 0.9325 nCi (34.50 Bqg)

U-236: 0.03416 nCi (1.264 Bq) Total Activity: 3.698 nCi (136.8 Bq)
Physical description:

A, Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodepaosited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None

Radicimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas fiow proportional counter for total aipha
activity. Individual nuclide ratics were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: * 0.8%

B. Type B {systematic) uncertainty: * 3.1%

C. Uncertainty in aliquot weighing: : + 0.0%

D. Total uncertainty at the 99% confidence level; + 32%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4145 o/min in 27 on 18 Mar 03.
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CERTIFICATE OF CALIBRATION -
ALPHA STANDARD SOURCE
Radionuclide A: U-234 Customer; PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0Q. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date:  1-Apr-03  12:00 PST
Half Life (U-235):  (7.037 + 0.011)E+08 years Source No.: 92MIX2203025

Half Life (Am-241): 432.17 t 0.66 years

Contained Radioactivity:

U-234: 5486 nCi (203.0Bq) Am-241; 3.958 nCi (146.4 Bag)

U-235; 0.08221 nCi (3.412Bq) Total Activity: 9.536 nCi (352.8 Bq)
Physical description: -

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radicimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1982.

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 0.8% -
B. Type B (systematic) uncertainty: T 3.1% -
C. Uncertainty in aliguot weighing: t 0.0%:
D. Total uncertainty at the 99% confidence level: £ 3.2% .

Notes:
- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay {and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive isotopes", edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 10690 o/min in 2n on 18 Mar 03.
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A U-234 Customer: PARAGON ANALYTICS, INC,
Radionuclide B: =~ U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235):  {7.037 + 0.011)E+08 years Source No.: 92MIX2203022

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

" U-234: 3592 nCi (132.9Bqg) Am-241; 3.279 nCi (121.3Bqg)

U-235: 0.08556 nCi (3.166 Bg) Total Activity: 6.957 nCi (257.4 Bqg)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.78 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless sieel

E. Cover None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuciide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.8%
B. Type B {systematic} uncertainty: * 3.1%
C. Uncertainty in aliquot weighing:  0.0%
D. Total uncertainty at the 99% confidence level: * 3.2%

Notes:
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 7799 o/min in 2z on 18 Mar 03.
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CERTIFICATE OF CALIBRATION = —
AL.LPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: D2MIX2203023

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 2.885 nCi (107.1 Bg) Am-241; 1.953 nCi (72.26 Bg)

U-235: 0.02502 nCi (0.9257 Bq) Total Activity: 4873 nCi (180.3Bqg)
Physical description:

A. Capsule type: Disk {22 mm OD X 0.79 mm THK)

B. Nature of active depaosit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: _ 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined

Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1982,

Uncertainty of Measurement:

A.-Type A (random) uncertainty: t 0.8%

B.. Type B (systematic) uncertainty: + 3.1%

C.. Uncertainty in aliquot weighing: + 0.0%

D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years. ‘ C

- This source had a total alpha surface emission rate of 5463 c/min in 2m on 18 Mar 03.
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: FARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: t-May-03  12:00 PST

Half Life (U-235):  (7.037 £ 0.011)E+08 years Source No.: 92MIX2203029

Half Life (Am-241): 43217 £ 0.66 years

Contained Radioactivity:

U-234: 9.048 nCi {334.8 Bq) Am-241: 1433 nCi (53.02Bq)

U-235; 01771 nCi (6.553 Bq) Total Activity: 1066 nCi (3944 Bqg)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THX)

B. Nature of active deposit: , Electrodeposited and diffusion banded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined

Method of Calibration;

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

Uncertainty of Measurement:

A. Type A {random) uncertainty: * 0.5%
B. Type B (systematic) uncertainty: t 3.0%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.0%

Notes:
- See reverse side for leak test(s) performed on this source.

IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

Nuclear data was taken from "Table of Radicactive Isotopes”, edited by Virginia Shirley, 1986.
- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 11950 a/min in 2x on 11 Apr 03.
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